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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to derive light 
response which is large and fast enough from a light-responding 
optical element with good reproducibility. 
SOLUTION: Control light is emitted by a light source 1 and 
signal light is emitted by a light source 2. The control light and 
signal light are converted by a condenser lens 7 to irradiate an 
optical element 8. Only the signal light is detected by an optical 
detector 22 through a photodetection lens 9 and a wavelength 
selective transmission filter 20. The transmissivity to the signal 
light increases and decreases reversibly by turning ON and OFF 
the control signal and intensity modulation on the signal light is 
actualized. The numerical aperture of the photodetection lens is 
made substantially less than that of the condenser lens 7 to 
derive the light response which is large and fast enough from 
the lightresponding optical element containing a phthalocyanine 
derivative. 
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damages caused by the use of this translation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control light of the wavelength to which said optical element induces the optical element 
which consists of an optical responsibility constituent is irradiated. In the optical control approach of 
performing said signal luminous-intensity modulation and/or luminous-density modulation which penetrate 
said optical element by changing reversibly the permeability and/or refractive index of signal light in a 
different wavelength band from control light So that said control light and said signal light are completed 
respectively, it may irradiate to said optical element and the fields where the photon density near [ each ] the 
focus of said control light and said signal light is the highest may overlap mutually in said optical element 
The optical control approach that it is the optical control approach which has arranged the optical path of 
said control light and said signal light, respectively, and said optical element is further characterized by 
consisting of the optical responsibility constituent containing at least one kind of a phthalocyanine derivative 
expressed with either of [8] from the following formula [1]. 
[Formula 1] 

R2 R3 




Rll RIO 



(Rl which Ml expresses one hydrogen atom or one univalent metal atom in a formula [1], and includes the 
case where a neutral ligand configurates in Ml thru/or R16) respectively — the [ a hydrogen atom and ] — 
the compound of IV group element (C, Si, germanium, Sn, Pb) — the [ the compound of the Vth group 
element (N, P As, Sb, Bi) and ] ~ the compound of VI group element (O, S, Se, Te, Po) - the [ or ] - the 
univalent substituent drawn from a VII group element (F, CI, Br, I) — expressing — these substituents — 
mutual — difference — a case and the case where two adjoining substituents join together mutually and form 
a ring are included. 
[Formula 2] 
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R2 R 3 




- L2J 



R n Rio 



(Rl which M2 expresses one divalent metal atom in a formula [2], and includes the case where a neutral 
ligand configurates in M2 thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 3] 

R2 R3 




- C3] 



RIO 



(M3 expresses one trivalent metal atom in a formula [3], and the case where a neutral ligand configurates in 
M3 is included.) LI — the — the compound of IV group element (C, Si, germanium, Sn, Pb), and the 
compound of the Vth group element (N, P, As, Sb, Bi) ~ the - the [ the compound of VI group element (O, 
S, Se, Te, Po), or ] — the univalent substituent or the univalent univalent anion led from a VII group element 
(F, CI, Br, I) is expressed, and Rl thru/or R16 are synonymous with the case of a formula [1], 
[Formula 4] 
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R 2 R 3 




- L4] 



R ll RIO 



(M4 expresses one tetravalent metal atom in a formula [4], L2 and L3 are synonymous with LI in a formula 
[3] respectively, and Rl including the case where L2 and L3 join together mutually by intramolecular, and 
they form a ring thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 5] 

R2 R3 




- LSI 



Rll RIO 



(M4 expresses one tetravalent metal atom in a formula [5], and n expresses one or more integers. X) - the 
divalent radical expressed with O- or -O-R-O- it is — here — R — the — express the divalent radical drawn 
from the compound of IV group element (C, Si, germanium, Sn, Pb), and Rl thru/or R18 are synonymous 
with Rl in a formula [1] thru/or R16. 
[Formula 6] 
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• L61 



R 11 ' R lor 

(it sets in a formula [6] — X which M3 expresses one trivalent metal atom, and includes the case where a 
neutral ligand configurates in M3 is synonymous with the case of a formula [5], and Rl thru/or R16 and Rl ! 
thru/or its R16* are synonymous with Rl in a formula [1] thru/or R16.) 
[Formula 7] 

R2 R 3 




R14- 



171 



R13 




R 7 



R8 



(it sets in a formula [7] — Rl which M4 expresses one tetravalent metal atom, and includes the case where a 
neutral ligand configurates in M4 thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 8] 
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R 2 R3 




R U> RJQ" 



(a formula — [— eight — ] — inside — setting — M — four — tetravalence — a metal — an atom — one — a piece 

— expressing — M — four — neutrality -- a ligand — configurating — a case — containing — R — one — or — R 

— 16 — and — R — one — 1 — or — R — 16 1 -- a formula -- [— one — ] — it can set — R — one — or — R — 16 - 

— being synonymous .) 

[Claim 2] The optical control approach characterized by making said control light and said signal light 
spread by the same optical path substantially in said optical element in the optical control approach 
according to claim 1. 

[Claim 3] The optical control approach characterized by classifying and taking out the signal light bundle of 
rays of the field which received strongly said intensity modulation and/or a luminous-density modulation 
among the signal light bundle of rayses to emit after setting to the optical control approach according to 
claim 1 or 2 and penetrating or reflecting said optical element. 

[Claim 4] The optical control approach characterized by classifying and taking out the signal light bundle of 
rays of the field which received strongly said intensity modulation and/or a luminous-density modulation by 
taking out the signal light bundle of rays to emit in the include-angle range (angular aperture) smaller than 
the emission include angle of said signal light bundle of rays after setting to the optical control approach 
according to claim 1 or 2 and penetrating or reflecting said optical element. 

[Claim 5] By changing the physical relationship of each focal location and said optical element of said 
control light and said signal light to either of claims 1 -4 in the optical control approach of a publication The 
optical control approach characterized by choosing and taking out one of the optical response of the 
direction where the reinforcement of the appearance of said signal light which penetrated said optical 
element decreases, and the optical responses to which the reinforcement of the appearance of said signal 
light increases by the exposure of said control light. 

[Claim 6] The control light of the wavelength to which said optical element induces the optical element 
which consists of an optical responsibility constituent is irradiated. Control light is an optical control unit 
used for the optical control approach of performing said signal luminous-intensity modulation and/or 
luminous-density modulation which penetrate said optical element by making the permeability and/or 
refractive index of signal light in a different wavelength band fluctuating reversibly. So that it may have the 
convergence means as which said control light and said signal light are completed respectively and the fields 
where the photon density near [ each ] the focus of said control light which it converged, and said signal 
light is the highest may overlap mutually The optical path of said control light and said signal light is 
arranged, respectively. And said optical element It is arranged in the location where the fields where the 
photon density near [ each ] the focus of said control light which it converged, and said signal light is the 
highest overlap mutually. Furthermore, the optical control unit characterized by said optical element 
consisting of the optical responsibility constituent containing at least one kind of a phthalocyanine derivative 
expressed with either of [8] from the aforementioned formula [1 ]. 
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[Claim 7] The optical control unit characterized by having further optical-path arrangement which said 
control light and said signal light spread by the same optical path substantially in said optical element in an 
optical control unit according to claim 6. 

[Claim 8] The optical control unit characterized by having the means which classifies and takes out the 
signal light bundle of rays of the field which received strongly said intensity modulation and/or a luminous- 
density modulation among the signal light bundle of rayses to emit after setting to an optical control unit 
according to claim 6 or 7 and penetrating or reflecting said optical element. 

[Claim 9] The optical control unit characterized by using the convergence means of numerical aperture 
smaller than the numerical aperture of the convergence means used when completing said signal light to said 
optical element and carrying out incidence to it as a means which classifies and takes out the signal light 
bundle of rays of the field which received strongly said intensity modulation and/or a luminous-density 
modulation in an optical control unit according to claim 8. 

[Claim 10] The optical control unit characterized by using a diaphragm as a means which classifies and 
takes out the signal light bundle of rays of the field which received strongly said intensity modulation and/or 
a luminous-density modulation in an optical control unit according to claim 8. 

[Claim 1 1] By having a migration means to change the physical relationship of each focal location and said 
optical element of said control light and said signal light to either of claims 6-10 in the optical control unit of 
a publication, and using said migration means By changing the physical relationship of each focal location 
and said optical element of said control light and said signal light The optical control unit characterized by 
choosing and taking out one of the optical response of the direction where the reinforcement of the 
appearance of said signal light which penetrated said optical element decreases, and the optical responses to 
which the reinforcement of the appearance of said signal light increases by the exposure of said control 
light. 

[Claim 12] The optical control unit characterized by having a means to divide into signal light and control 
light a mixed light of signal light and control light which set to the optical control unit of a publication, and 
has penetrated or reflected said optical element in either of claims 6-11. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical control approach and the optical control unit 
using the optical element which consists of a useful optical responsibility constituent in the field of 
optoelectronics, such as optical communication and optical information processing, and photonics. 
[0002] 

[Description of the Prior Art] In the field of the optoelectronics which paid its attention to the multiplicity of 
light , and high density nature for the purpose of ultra high-speed signal transduction and processing , and 
photonics , researches and developments of the light and the optical control approach which be going to 
modulate luminous intensity ( amplitude ) or a frequency ( wavelength ) be briskly further using change of 
the permeability and the refractive index which be cause in the optical element which processed and created 
the optical material or the optical constituent by irradiate light , without use an electronic circuitry 
technique . Moreover, when it is going to perform a juxtaposition optical logical operation and an image 
processing taking advantage of the description of light, as for an optical intensity-distribution change etc., 
the "space optical modulator" for performing a certain modulation is very important for the cross section of 
a light beam (bundle of rays), and application of light and the optical control approach is expected also here. 

[0003] As a phenomenon in which the application to light and the optical control approach is expected, 
nonlinear optical effects, such as saturable absorption, nonlinear refraction, and a photorefractive effect, and 
a photochromic phenomenon attract attention widely. 

[0004] On the other hand, the phenomenon of newly causing light absorption in the second different 
wavelength band from the first wavelength band is also known without being accompanied by change of the 
molecular structure, and the molecule excited with the light of the first wavelength band can call this 
"excitation state absorption", "induction absorption", or "transient absorption." 

[0005] As an example which tried application of excitation state absorption, at least two kinds of beams of 
light with which wavelength differs to the solution or solid-state which included the porphyrin system 
compound and the electron acceptor in JP,53-137884,A are irradiated, for example, and the optical 
conversion approach that the information which the beam of light of one wavelength has by this exposure is 
moved to the wavelength of the beam of light of another side is indicated, moreover ~ JP,55-1 00503 ,A and 
JP,55-108603,A — the spectrum between the ground states and excitation states of organic compounds, such 
as a porphyrin derivative, — the difference of a spectrum is used and the liquid core mold optical fiber of 
functionality which chooses propagation light corresponding to a time change of excitation light is 
indicated. Moreover, the plastic optical fiber which contains in a core organic compounds, such as a 
porphyrin derivative which has the absorption corresponding to the transition to the triplet state of a high 
order further from the triplet state excited by light, is indicated by JP,63-89805,A. Moreover, after 
irradiating the light of the first wavelength at JP,63-236013,A at the crystal of cyanine dye, such as 
KURIPUTO cyanine, and carrying out optical pumping of the molecule, the light of the second different 
wavelength from the first wavelength is irradiated at said molecule, and an optoelectronic device which 
switches transparency or reflection of the second of the light of wavelength according to the optical- 
pumping condition by the light of the first wavelength is indicated. Moreover, the light of the first and the 
second wavelength is irradiated at the light modulation medium which distributed photoinduced-electron- 
transfer matter, such as a porphyrin derivative, in the matrix material, and a lightwave signal modulation 
medium which carries out light modulation using the difference of the absorption spectrum between the 
excitation states and ground states of a molecule is indicated by JP,64-73326,A. 
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[0006] As a configuration of the optical equipment used with these conventional technique JP,55-1 00503 ,A, 
JP,55-108603,A, And an equipment configuration which twists around the perimeter of the light source (for 
example, flash lamp) of excitation light the optical fiber which propagation light spreads is indicated by 
JP,63-89805,A. Rather, without making JP,53-137884,A and JP,64-73326,A converge the light which is 
equivalent to control light from a direction different from the optical path of signal light on the whole part 
which has spread the light equivalent to the signal light inside an optical responsibility optical element with 
the means of a projector lens etc. An equipment configuration which it is made to emit and is irradiated is 
indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the above conventional techniques, since need the 
optical power of high density very much in order to cause permeability change or refractive-index change 
(optical response) of magnitude which is sufficient for practical use, or the response to an optical exposure is 
slow or the endurance of an optical response ingredient is low, the present condition is that what results in 
practical use is not yet obtained. 

[0008] These people canceled the technical problem which the above-mentioned conventional technique 
has, and proposed the optical control approach, an optical control unit (Japanese Patent Application No. No. 
25618 [ seven to ], No. 151 133 [ eight to ]), and an optical responsibility ingredient (Japanese Patent 
Application No. No. 58413 [ seven to ], No. 58414 [ seven to ]) which pull out the optical response of 
sufficient magnitude and a rate from the optical element of optical responsibility by the lowest possible 
optical power. 

[0009] This invention solves the above-mentioned technical problem, and aims at offering the optical 
control approach and the optical control unit for obtaining an optical response with sufficient repeatability in 
sufficient magnitude further. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the optical control 
approach concerning invention of this application according to claim 1 The control light of the wavelength 
to which said optical element induces the optical element which consists of an optical responsibility 
constituent is irradiated. In the optical control approach of performing said signal luminous-intensity 
modulation and/or luminous-density modulation which penetrate said optical element by changing 
reversibly the permeability and/or refractive index of signal light in a different wavelength band from 
control light So that said control light and said signal light are completed respectively, it may irradiate to 
said optical element and the fields where the photon density near [ each ] the focus of said control light and 
said signal light is the highest may overlap mutually in said optical element It is the optical control approach 
which has arranged the optical path of said control light and said signal light, respectively, and said optical 
element is further characterized by consisting of the optical responsibility constituent containing at least one 
kind of a phthalocyanine derivative expressed with either of [8] from the following formula [1]. 
[0011] 
[Formula 9] 

R2 




- CI] 



(Rl which Ml expresses one hydrogen atom or one univalent metal atom in a formula [1], and includes the 
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case where a neutral ligand configurates in Ml thru/or R16) respectively — the [ a hydrogen atom and ] ~ 
the compound of IV group element (C, Si, germanium, Sn, Pb) ~ the [ the compound of the Vth group 
element (N, P As, Sb, Bi) and ] — the compound of VI group element (O, S, Se, Te, Po) - the [ or ] - the 
univalent substituent drawn from a VII group element (F, CI, Br, I) ~ expressing - these substituents - 
mutual — difference — a case and the case where two adjoining substituents join together mutually and form 
a ring are included. 
[Formula 10] 

R2 R 3 




- 121 



Rll RIO 



(Rl which M2 expresses one divalent metal atom in a formula [2], and includes the case where a neutral 
ligand configurates in M2 thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 11] 

R2 R3 




Rll RIO 



(M3 expresses one trivalent metal atom in a formula [3], and the case where a neutral ligand configurates in 
M3 is included.) LI — the ~ the compound of IV group element (C, Si, germanium, Sn, Pb), and the 
compound of the Vth group element (N, P, As, Sb, Bi) - the ~ the [ the compound of VI group element (O, 
S, Se, Te, Po), or ] — the univalent substituent or the univalent univalent anion led from a VII group element 
(F, CI, Br, I) is expressed, and Rl thru/or R16 are synonymous with the case of a formula [1]. 
[Formula 12] 
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C4H 



(M4 expresses one tetravalent metal atom in a formula [4], L2 and L3 are synonymous with LI in a formula 
[3] respectively, and Rl including the case where L2 and L3 join together mutually by intramolecular, and 
they form a ring thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 13] 

R 2 R 3 




C5D 



(M4 expresses one tetravalent metal atom in a formula [5], and n expresses one or more integers. X) - the 
divalent radical expressed with O- or -O-R-O- it is — here — R — the — express the divalent radical drawn 
from the compound of IV group element (C, Si, germanium, Sn, Pb), and Rl thru/or R18 are synonymous 
with Rl in a formula [1] thru/or R16. 
[Formula 14] 
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R 2 R 3 




R ir Rio- 



(it sets in a formula [6] ~ X which M3 expresses one trivalent metal atom, and includes the case where a 
neutral ligand configurates in M3 is synonymous with the case of a formula [5], and Rl thru/or R16 and Rl' 
thru/or its R16' are synonymous with Rl in a formula [1] thru/or R16.) 
[Formula 15] 

R2 R 3 




- C7: 



Rll RIO 



(it sets in a formula [7] — Rl which M4 expresses one tetravalent metal atom, and includes the case where a 
neutral ligand configurates in M4 thru/or R16 are synonymous with the case of a formula [1].) 
[Formula 16] 
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R 2 R3 




(a formula — [— eight — ] — inside — setting — M — four — tetravalence — a metal — an atom one — a piece 

— expressing -- M — four — neutrality — a ligand — configurating — a case — containing — R — one — or — R 

— 16 — and — R - one — 1 -- or — R ~ 16 — ' — a formula — [— one — ] — it can set — R — one — or - R ~ 16 - 

— < — /— SUP — > — being synonymous .) 

In the aforementioned formula [1], the examples of a univalent metal atom (Ml) are alkali metal, such as a 
lithium, sodium, a potassium, a rubidium, and caesium. 

[0012] In the aforementioned formula [2], the examples of a divalent metal atom (M2) are type metals, such 
as transition metals, such as alkaline earth metals, such as beryllium, magnesium, calcium, strontium, and 
barium, molybdenum, a tungsten, manganese, iron, a ruthenium, an osmium, cobalt, a rhodium, iridium, 
nickel, palladium, platinum, copper, and silver, zinc, cadmium, mercury, and lead, etc. 
[0013] In the aforementioned formula [3] or [6], the examples of a trivalent metal atom (M3) are lanthanoids 
metals, such as type metals, such as transition metals, such as a scandium, an yttrium, chromium, 
manganese, iron, a rhodium, and gold, aluminum, a gallium, an indium, a thallium, and antimony, 
PURASEOJIUMU, neodium, a europium, a gadolinium, a terbium, a dysprosium, a holmium, an erbium, a 
thulium, and an ytterbium, etc. 

[0014] In the aforementioned formula [4], [5], [7], or [8], the examples of a tetravalent metal atom (M4) are 
actinoid metals, such as lanthanoids metals, such as type metals, such as transition metals, such as titanium, 
a zirconium, a hafnium, vanadium, niobium, and a tantalum, silicon, germanium, and tin, and a lutetium, 
and thorium, a protactinium, and uranium. 

[0015] In the aforementioned formula [1] thru/or [8], the examples of a neutral ligand are a water, oxygen 
molecule, carbon monoxide, tetrahydrofUran, acetonitrile, pyridine, 4, and 4*-bipyridine, pyrazine, a 
pyrimidine, pyridazine, a morpholine, etc. 

[0016] the aforementioned formula [1] thru/or [8] » setting -- the — the univalent substituent (Rl thru/or 
R18, RT, or R16' — ) drawn from the compound of IV group element (C, Si, germanium, Sn, Pb) The 
example of LI thru/or L3 For example, a methyl group, an ethyl group, a propyl group, An isopropyl group, 
a cyclo propyl group, n-butyl, t-butyl, n-pentyl radical, a cyclopentylic group, a cyclohexyl radical, n-hexyl 
group, n-heptyl radical, a neopentyl radical, n-octyl radical, an iso octyl radical, n-nonyl radical, n-decyl 
group, n-undecyl radical, n-dodecyl, n-octadecyl radical, a vinyl group, 2-propenyl radical, benzyl, a phenyl 
group, A biphenyl radical, 2, 4-dimethoxy phenyl group, a naphthyl group, a methoxy group, An ethoxy 
radical, an n-butoxy radical, n-pentoxy radical, an n-hexyloxy radical, n-heptoxy radical, n-octyloxy radical, 
n-nonyloxy radical, an n-decyloxy radical, n-undecyloxy radical, n-dodecyloxy radical, n-octadecyloxy 
radical, They are a benzyloxy radical, a phenoxy group, an acetyl group, a methoxycarbonyl group, a 
trimethylsilyl radical, a dimethylphenyl silyl radical, a trimethylsiloxy radical, a trimethyl gel mill radical, a 
methyl diphenyl gel mill radical, a trimethyl tin machine, a triethyl lead machine, etc. 
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[0017] the univalent substituent (Rl thru/or R18, Rl 1 , or R16' --) drawn from the compound of the Vth 
group element (N, P, As, Sb, Bi) in the aforementioned formula [1] thru/or [8] The example of LI thru/or L3 
For example, a dimethylamino radical, a diethylamino radical, The methylpropyl amino group, a 
dibenzylamino radical, an ethyl phenylamino radical, They are 4-(dimethylamino) butyl, a 6-(diethylamino) 
hexyloxy radical, N-methyl acetylamino radical, a diphenyl FOSUFINIRU radical, a diphenyl 
ARUSHINIRU radical, a diphenyl SUCHIBINIRU radical, a diphenyl screw whip nil radical, etc. 
[0018] the aforementioned formula [1] thru/or [8] ~ setting — the — the univalent substituent (Rl thru/or 
R18, Rl\ or R16' --) drawn from the compound of VI group element (O, S, Se, Te, Po) The example of LI 
thru/or L3 For example, a hydroxy group, a methoxy group, An ethoxy radical, an n-butoxy radical, n- 
pentoxy radical, an n-hexyloxy radical, n-heptoxy radical, n-octyloxy radical, n-nonyloxy radical, an n- 
decyloxy radical, They are n-undecyloxy radical, n-dodecyloxy radical, n-octadecyloxy radical, a benzyloxy 
radical, a phenoxy group, a sulfhydryl group, a methylthio radical, an ethyl thio radical, 2-furil radical, 2- 
thiophenyl radical, a 2-seleno phenyl group, 2-TERURO phenyl group, etc. 

[0019] In the aforementioned formula [3], [4], or [8] the example of a univalent anion (LI, L2, or L3) For 
example, acetic-acid ion (CH3COO-), chloroacetic-acid ion (C1CH2COO-), Trifluoroacetic acid ion 
(CF3COO-), the bicarbonate (HOCOO-), A sulfuric-acid hydrogen ion (HS04-), p-toluenesulfonic-acid ion 
(CH3C6H4S03-), Benzenesulfonic acid ion (C6H5S03-), methansulfonic acid ion (CH3S03-), Trifluoro 
methansulfonic acid ion (CF3S03-) hydrogen cyanide ion (CN-), They are cyanic-acid ion (OCN-), 
isocyanic acid ion (NCO-), isothiocyanic acid ion (NCS-), perchloric acid ion (C104-), tetrafluoro borate ion 
(BF4-), hexa FURUOROHOSU phorate ion (PF6-), etc. 

[0020] the aforementioned formula [5] or [6] — setting - the — the examples of the divalent radical (R) 
drawn from the compound of IV group element (C, Si, germanium, Sn, Pb) are a methylene group, ethylene, 
1, 2-propylene radical, 2, 3-butylene radical, 1, 4-phenylene group, a dimethyl silylene radical, a 
methylphenyl silylene radical, a diphenyl germirene group, etc. 

[0021] Moreover, in order to attain the above-mentioned purpose, the optical control approach concerning 
invention of this application according to claim 2 is characterized by making said control light and said 
signal light spread by the same optical path substantially in said optical element in the optical control 
approach of this application according to claim 1 . 

[0022] Moreover, in order to attain the above-mentioned purpose, after it sets the optical control approach 
concerning invention of this application according to claim 3 to claim 1 of this application, and the optical 
control approach given in two and it penetrates or reflects said optical element, it is characterized by to 
classify and take out the signal light bundle of rays of the field which received strongly said intensity 
modulation and/or a luminous-density modulation among the signal light bundle of rayses to emit. 
[0023] In this case, since especially the amount of [ of a signal light bundle of rays ] core tends to receive a 
modulation, in order to converge the signal light bundle of rays to emit, when using a light-receiving lens, it 
is usually suitable to make the medial axis of a light-receiving lens in agreement with the medial axis of a 
signal light bundle of rays. 

[0024] In order to attain the above-mentioned purpose, moreover, the optical control approach concerning 
invention of this application according to claim 4 After setting to the optical control approach according to 
claim 1 or 2 and penetrating or reflecting said optical element, the signal light bundle of rays to emit by 
taking out in the include-angle range (angular aperture) smaller than the emission include angle of said 
signal light bundle of rays It is characterized by classifying and taking out the signal light bundle of rays of 
the field which received strongly said intensity modulation and/or a luminous-density modulation. 
[0025] In order to attain the above-mentioned purpose, moreover, the optical control approach concerning 
invention of this application according to claim 5 Claims 1-4 either in the optical control approach of a 
publication, by changing the physical relationship of each focal location and said optical element of said 
control light and said signal light It is characterized by choosing and taking out one of the optical response 
of the direction where the reinforcement of the appearance of said signal light which penetrated said optical 
element decreases, and the optical responses to which the reinforcement of the appearance of said signal 
light increases by the exposure of said control light. 

[0026] In order to attain the above-mentioned purpose, moreover, the optical control unit concerning 
invention of this application according to claim 6 The control light of the wavelength to which said optical 
element induces the optical element which consists of an optical responsibility constituent is irradiated. 
Control light is an optical control unit used for the optical control approach of performing said signal 
luminous-intensity modulation and/or luminous-density modulation which penetrate said optical element by 
making the permeability and/or refractive index of signal light in a different wavelength band fluctuating 
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reversibly. So that it may have the convergence means as which said control light and said signal light are 
completed respectively and the fields where the photon density near [ each ] the focus of said control light 
which it converged, and said signal light is the highest may overlap mutually The optical path of said control 
light and said signal light is arranged, respectively. And said optical element It is arranged in the location 
where the fields where the photon density near [ each ] the focus of said control light which it converged, 
and said signal light is the highest overlap mutually. Furthermore, said optical element is characterized by 
consisting of the optical responsibility constituent containing at least one kind of a phthalocyanine derivative 
expressed with either of [8] from the aforementioned formula [1]. 

[0027] Moreover, in order to attain the above-mentioned purpose, the optical control unit concerning 
invention of this application according to claim 7 is characterized by having further optical-path 
arrangement which said control light and said signal light spread by the same optical path substantially in 
said optical element in the optical control unit of this application according to claim 6. 
[0028] Moreover, in order to attain the above-mentioned purpose, after setting the optical control unit 
concerning invention of this application according to claim 8 to the optical control unit of this application 
according to claim 6 or 7 and penetrating or reflecting said optical element, it is characterized by having the 
means which classifies and takes out the signal light bundle of rays of the field which received strongly said 
intensity modulation and/or a luminous-density modulation among the signal light bundle of rayses to emit. 
[0029] In order to attain the above-mentioned purpose, moreover, the optical control unit concerning 
invention of this application according to claim 9 As a means which classifies and takes out the signal light 
bundle of rays of the field which received strongly said intensity modulation and/or a luminous-density 
modulation in the optical control unit of this application according to claim 8 It is characterized by using the 
convergence means of numerical aperture smaller than the numerical aperture of the convergence means 
used when completing said signal light to said optical element and carrying out incidence to it. 
[0030] Moreover, in order to attain the above-mentioned purpose, the optical control unit concerning 
invention of this application according to claim 10 is characterized by using a diaphragm in the optical 
control unit of this application according to claim 8 as a means which classifies and takes out the signal light 
bundle of rays of the field which received strongly said intensity modulation and/or a luminous-density 
modulation. 

[003 1 ] In order to attain the above-mentioned purpose, moreover, the optical control unit concerning 
invention of this application according to claim 1 1 Claims 6- 1 0 either by having a migration means to 
change the physical relationship of each focal location and said optical element of said control light and said 
signal light, in the optical control unit of a publication, and using said migration means By changing the 
physical relationship of each focal location and said optical element of said control light and said signal light 
It is characterized by choosing and taking out one of the optical response of the direction where the 
reinforcement of the appearance of said signal light which penetrated said optical element decreases, and the 
optical responses to which the reinforcement of the appearance of said signal light increases by the exposure 
of said control light. 

[0032] In order to attain the above-mentioned purpose, moreover, the optical control unit concerning 
invention of this application according to claim 12 Claims 6-1 1 either a mixed light of signal light and 
control light which set to the optical control unit of a publication, and has penetrated or reflected said optical 
element [light responsibility constituent characterized by having a means to separate into signal light and 
control light, the wavelength band of signal light and the wavelength band of control light should put 
together — according to the purpose of use, a suitable combination can be selected and used for the optical 
responsibility constituent used by the optical control approach of] this invention, the wavelength band of 
signal light, and the wavelength band of control light as such combination. 

[0033] What is necessary is to determine the wavelength thru/or the wavelength band of signal light 
according to the purpose of use, and just to select the combination of the wavelength of the optimal optical 
responsibility constituent for controlling this, and control light first as a concrete configuration procedure, 
for example. Or what is necessary is just to select the optical responsibility constituent suitable for this 
combination, after determining the combination of the wavelength of signal light and control light according 
to the purpose of use. 

[0034] About the optical path length of the signal light which spreads the inside of the presentation of the 
optical responsibility constituent used by this invention, and the optical element which consists of said 
optical responsibility constituent, and control light, it can set up as such combination on the basis of the 
permeability of the control light which penetrates an optical element, and signal light. For example, the 
concentration of the component which absorbs control light or signal light at least among the presentations 
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of an optical responsibility constituent can be determined first, and the optical path length of the signal light 
which spreads the inside of an optical element so that the permeability of the control light which penetrates 
an optical element, and signal light may subsequently become a specific value, and control light can be set 
up. Or first, after setting the optical path length as a specific value if needed for example, on an equipment 
design, the presentation of an optical responsibility constituent can be adjusted so that the permeability of 
the control light which penetrates an optical element, and signal light may become a specific value. 
[0035] The value of the permeability of the control light which penetrates an optical element, and signal 
light with it is as being shown below, respectively. [ optimal / although this invention aims at offering the 
optical control approach and an optical control unit which pull out the optical response of magnitude 
sufficient by the lowest possible optical power and a rate from the optical element of optical responsibility / 
in order to attain this purpose ] 

[0036] In the optical control approach and the optical control unit of this invention, performing the 
concentration of the light absorption component in an optical responsibility constituent and control of an 
existence condition, and a setup of the optical path length so that the permeability of the control light which 
spreads an optical element may become at most 90% or less is recommended. 

[0037] Here, when it is going to use the optical response of the direction where the permeability of signal 
light decreases by the exposure of control light, in the condition of not irradiating control light, performing 
the concentration of the light absorption component in an optical responsibility constituent and control of an 
existence condition, and a setup of the optical path length so that the permeability of the signal light which 
spreads an optical element may become at least 10% or more is recommended. 
[0038] The optical element used by [phthalocyanine derivative] this invention consists of the optical 
responsibility constituent which dissolves or distributed at least one kind of a phthalocyanine derivative 
expressed with the aforementioned formula [1] thru/or [8] in the matrix material. 
[0039] A well-known thing can be used as a phthalocyanine derivative used here. 

[0040] It illustrates from drawing 1 to drawing 20 by making the example of said phthalocyanine derivative 
into a chemical formula. 

[0041] In this invention, it is independent about these phthalocyanine derivatives, or two or more kinds can 
be mixed and used. 

[0042] The matrix material which can be used by [matrix material] this invention can use the thing of 
arbitration, if satisfied with the wavelength field of the light used with the optical control system of (1) this 
invention of the conditions that permeability is high, that the phthalocyanine derivative used by (2) this 
inventions can be dissolved or distributed with sufficient stability, and that the gestalt as (3) optical elements 
can be kept good [ stability ]. 

[0043] As a matrix material of an inorganic system, the low-melting-glass ingredient created with the so- 
called sol gel process can be used, for example. 

[0044] Moreover, various organic polymeric materials can be used as a matrix material of an organic 
system. As the example, polystyrene, Pori (alpha methyl styrene), The poly indene, Pori (4-methyl-l- 
pentene), polyvinyl pyridine, A polyvinyl formal, a polyvinyl acetal, a polyvinyl butyral, Polyvinyl acetate, 
polyvinyl alcohol, a polyvinyl chloride, a polyvinylidene chloride, Polyvinyl methyl ether, polyvinyl ethyl 
ether, polyvinyl benzyl ether, A polyvinyl methyl ketone, Pori (N-vinylcarbazole), poly(N- 
vinylpyrrolidone), Polymethylacrylate, polyacrylic acid ethyl, polyacrylic acid, a polyacrylonitrile, A 
polymethyl methacrylate, polymethacrylic acid ethyl, polymethacrylic acid butyl, Polymethacrylic acid 
benzyl, polymethacrylic acid cyclohexyl, polymethacrylic acid, A polymethacrylic acid amide, the poly 
methacrylonitrile, the poly acetaldehyde, The poly trichloroacetic aldehyde, polyethylene oxide, 
polypropylene oxide, Polyethylene terephthalate, polybutylene terephthalate, and polycarbonates 
(bisphenols + carbonic acid) Pori (diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12-nylon, 
6, 12-nylon, Pori aspartic-acid ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, Pori (gamma- 
benzyl-L-glutamate), Methyl cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl cellulose, 
Hydroxypropylcellulose, an acetyl cellulose, cellulose triacetate, Cel low SUTORI butyrate, alkyd resin 
(phthalic anhydride + glycerol), Fatty-acid modified alkyd resin (fatty-acid + phthalic anhydride + glycerol), 
an unsaturated polyester resin (maleic-anhydride + phthalic anhydride + propylene glycol), An epoxy resin 
(bisphenols + epichlorohydrin), polyurethane resin, Organic polysilane, such as resin, such as phenol resin, a 
urea-resin, melamine resin, xylene resin, a toluene resin, and guanamine resin, and Pori (phenyl 
methylsilane), the organic poly germane, and these copolymerization and copolycondensation objects are 
mentioned. Moreover, a carbon disulfide, carbon tetrafluoride, ethylbenzene, perfluoro benzene, a perfluoro 
cyclohexane, or trimethylchlorosilane can use in usual the high molecular compound which carried out the 
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plasma polymerization of the compound without polymerization nature, and obtained it. 

[0045] Furthermore, what it combines as a copolymerization monomelic unit together as a bridge formation 

radical, and combined the residue of said phthalocyanine derivative as a polymerization initiation end as a 

side chain of a monomelic unit can also be used for these organic high molecular compounds as a matrix 

material. 

[0046] [the dissolution of the phthalocyanine derivative to the inside of a matrix material, or distribution] — 
an approach well-known for dissolving or distributing a phthalocyanine derivative into these matrix 
materials can be used. For example, after dissolving a phthalocyanine derivative and a matrix material into a 
common solvent and mixing, How to form a matrix material, since a phthalocyanine derivative is dissolved 
or distributed to the raw material solution of the inorganic system matrix material manufactured with the 
approach of evaporating a solvent and removing, and a sol gel process, Into the monomer of an organic 
macromolecule system matrix material, a solvent is used if needed. Since a phthalocyanine derivative is 
dissolved or distributed, this monomer A polymerization thru/or the approach of making carry out a 
polycondensation and forming a matrix material, A phthalocyanine derivative and the solution which 
dissolved the organic macromolecule system matrix material into the common solvent After both a 
phthalocyanine derivative and a thermoplastic organic macromolecule system matrix material trickle into an 
insoluble solvent, it carries out produced precipitate a ** exception and dries, the approach of heating and 
melting processing it etc. can be used suitably. Although it is known that the special meeting object which is 
made to condense a phthalocyanine derivative molecule and is called "H meeting object", "J meeting 
object", etc. with devising the combination and the processing approach of a phthalocyanine derivative and a 
matrix material can be made to form, the phthalocyanine derivative molecule in a matrix material may be 
used on the conditions which form such a state of aggregation or a meeting condition. 
[0047] Moreover, an approach well-known for distributing the aforementioned various particles into these 
matrix materials can be used. For example, after distributing said particle in the solution of a matrix 
material, or the solution of the precursor of a matrix material, since said particle is distributed into the 
monomer of the approach and the organic macromolecule system matrix material which remove a solvent 
using a solvent if needed, this monomer can be suitably used for a polymerization thru/or the approach of 
making carry out a polycondensation and forming a matrix material, chemical vapor deposition, the 
sputtering method, etc. 

[0048] In addition, in the range which does not cause trouble to the function, the optical responsibility 
constituent used by this invention may contain an anti-oxidant well-known as an accessory constituent, an 
ultraviolet ray absorbent, a singlet oxygen quencher, a distributed assistant, etc. in order to raise workability 
or to raise the stability and endurance as an optical element. 

[0049] The gestalt of the optical element used by [optical element] this invention can be suitably chosen 
according to the configuration of the optical control device of this invention from the shape of the shape of 
the shape of the shape of the shape of the shape of a thin film, a thick film, tabular, the letter of a block, 
cylindrical, a semicircle column, and the square pole, and the triangle pole, and a convex lens, and a 
concave lens, and a micro-lens array, and a fiber, the shape of a micro channel array, an optical waveguide 
mold, etc. The creation approach of the optical element used by this invention is selected by arbitration 
according to the gestalt of an optical element, and the class of optical response constituent to be used, and a 
well-known approach can be used for it. 

[0050] For example, what is necessary is to carry out coating of the solution which dissolved the 
phthalocyanine derivative and the matrix material for example, on a glass plate by coating methods, such as 
the applying method, the blade coat method, the roll coat method, a spin coat method, a dipping method, and 
a spray method, or just to print by print processes, such as the Taira version, letterpress, an intaglio, a 
mimeograph, a screen, and an imprint, when manufacturing a thin film-like optical element from a 
phthalocyanine derivative and a matrix material. In this case, the inorganic system matrix material creation 
approach by the sol gel process can also be used. 

[0051] For example, when the organic macromolecule system matrix material to be used is thermoplasticity, 
even if it uses hot pressing (JP,4-99609,A) and the extending method, a thin film thru/or a thick-film-like 
membrane type optical element can be created. 

[0052] When creating the optical element of the shape of the shape of the shape of the shape of the shape of 
tabular, the letter of a block, cylindrical, a semicircle column, and the square pole, and the triangle pole, and 
a convex lens, and a concave lens, and a micro-lens array, a phthalocyanine derivative can be cast by the 
casting method or the reaction injection mold method using what was dissolved or distributed to the raw 
material monomer of an organic macromolecule system matrix material. Moreover, when using a 
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thermoplastic organic macromolecule system matrix material, since heating melting of the pellet or powder 
which dissolved or distributed the phthalocyanine derivative is carried out, you may process it by the 
injection-molding method. 

[0053] A fiber-like optical element for example, [ whether the thing which made the raw material monomer 
of an organic macromolecule system matrix material dissolve or distribute a phthalocyanine derivative is 
slushed into glass capillary tube tubing, and ] Or the approach of carrying out the polymerization of what 
was sucked up by capillarity, Or after extending the cylinder of the thermoplastic organic macromolecule 
system matrix material which dissolves or distributed the phthalocyanine derivative, and the so-called 
preforming heating and in the shape of yarn to temperature higher than glass transition temperature, it can 
create by the approach of cooling etc. 

[0054] Since many optical elements of the shape of a fiber created as mentioned above are bundled and it 
pastes up thru/or processes [ welding ], the optical element of a micro channel array mold can also be 
created by slicing to a thin film integrated circuit thru/or tabular. 

[0055] The optical element of a waveguide mold can be created by the approach of etching the approach of 
carrying out a polymerization, or the thin film-like optical element formed on the substrate, and forming a 
"core" pattern, after slushing the thing which made the raw material monomer of an organic macromolecule 
system matrix material dissolve or distribute a phthalocyanine derivative into the slot created for example, 
on the substrate, and subsequently forming a "clad" by the matrix material which does not contain a 
phthalocyanine derivative. 
[0056] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0057] [Operation gestalt 1] The outline configuration of the optical control unit of this operation gestalt is 
shown in drawing 2 1 . Such an optical equipment configuration and arrangement can be suitably used, also 
when using a fiber mold optical element (not shown) besides in the case of using the membrane type optical 
element 8 so that it may illustrate to drawing 21 , and using optical elements, such as an optical waveguide 
mold (not shown) and a micro channel array mold (not shown). 

[0058] Here, the membrane type optical element 8 can be created in the following procedures. Namely, 2, 6 
and 10 of the following chemical formula as a phthalocyanine derivative, 14- and/or 2, 6 and 10, 15- and/or 
2, 6 and 11, 15- and/or 2, 7 and 10, 15-tetrapod (t-butyl) oxy- vanadium phthalocyanine (mixture of four 
kinds of permutation position isomers) 
[Formula 17] 
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: After carrying out precipitate (a phthalocyanine derivative and mixture of a polymer) which deposited in 
addition the ** exception and washing with water, 6.8 lmg having reached, having dissolved 
polymethacrylic acid benzyl: 1 993 .2mg in tetrahydrofuran:200ml, and stirring into water: 1 000ml, it dried 
under reduced pressure and ground. Heating was continued for the mixed powder of the phthalocyanine 
derivative and polymer which were obtained for two days at 40 degrees C under the ultra-high vacuum of 
less than 10 - 5Pa, volatile components, such as a residual solvent, were removed completely, and the 
powder of an optical responsibility constituent was obtained. 20mg of this powder was inserted between 
slide glass (1.150mm in 25mmx76mmx thickness), and cover glass (0.150mm in 18mmxl8mmx thickness), 
it heated at 150 degrees C under the vacuum, and the film (75 micrometers of thickness) of a phthalocyanine 
derivative / polymer was created between slide glass/cover glass using the approach (vacuum hot pressing) 
of sticking the glass plate of two sheets by pressure. In addition, the phthalocyanine derivative concentration 
in a phthalocyanine derivative / polymer film is 5.0x10 to 3 mol/L, when the consistency of a 
phthalocyanine derivative / polymer mixture is calculated as 1.18. 

[0059] The permeability spectrum of the membrane type optical element created as mentioned above is 
shown in drawing 22 . The permeability of this film was 84% on the wavelength (830nm) of signal light 
8.8% in the wavelength (633nm) of control light. 

[0060] The optical control unit of this invention which illustrates an outline to drawing 21 consists of the 
light source 1 of control light, the light source 2 of signal light, ND filter 3, a shutter 4, the transflective 
mirror 5, the photomixing machine 6, a condenser lens 7, the membrane type optical element 8, the light- 
receiving lens 9, the wavelength selection transparency filter 20, diaphragm 19, photodetectors 1 1 and 22, 
and an oscilloscope 1 00. Among these optical elements thru/or an optic, the light source 1 of control light, 
the light source 2 of signal light, the photomixing machine 6, a condenser lens 7, the membrane type optical 
element 8, the light-receiving lens 9, and the wavelength selection transparency filter 20 are indispensable 
equipment configuration elements, in order to enforce the optical control approach of this invention by the 
equipment configuration of drawing 21 . In addition, ND filter 3, a shutter 4, the transflective mirror 5, and 
diaphragm 1 9 are established if needed, and although it is unnecessary in order for photodetectors 1 1 and 22 
and an oscilloscope 100 to enforce [ and ] the optical control approach of this invention, it is used as an 
electronic instrument for checking actuation of optical control if needed. 
[006 1 ] Next, the description of each component and actuation are explained. 

[0062] Laser equipment is suitably used for the light source 1 of control light. The oscillation wavelength 
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and output are suitably chosen according to the wavelength of the target signal [ approach / of this 
invention / optical / control ] light, and the response characteristic of an optical responsibility constituent to 
be used. There is especially no limit about the method of laser oscillation, and the thing of the format of 
arbitration can be used according to an oscillation wavelength band, an output, economical efficiency, etc. 
Moreover, after carrying out wavelength conversion of the light of the laser light source by the nonlinear 
optical element, you may use it. Specifically, solid state laser, such as gas laser, such as an Ar ion laser 
(oscillation wavelength 457.9 thru/or 514.5nm) and a helium neon laser (633nm), ruby laser, and Nd:YAG 
laser, dye laser, semiconductor laser, etc. can be used suitably. Not only the coherent light from the laser 
light source but non-coherent light can also be used for the light source 2 of signal light. Moreover, by the 
light filter or the monochromator, wavelength selection of the continuous spectrum light from a tungsten 
filament lamp besides [ which gives the homogeneous light ] the light source, a metal halide lamp, the xenon 
discharge tubes, etc., such as laser equipment, light emitting diode, and the neon discharge tube, may be 
made, and it may be used. 

[0063] According to the purpose of use, a suitable combination is selected as such combination, and the 
optical responsibility constituent used by the optical control approach of this invention, the wavelength band 
of signal light, and the wavelength band of control light are used. An operation gestalt is explained about the 
case where the combination of the membrane type optical element 8 which consists of a helium neon laser 
(Gaussian beam with an oscillation wavelength [ of 633nm ] and a beam diameter of 2mm) and the 
aforementioned optical responsibility constituent as the light source 2 of signal light as the light source 1 of 
semiconductor laser (Gaussian beam with a diameter [ after the oscillation wavelength of 830nm, the 
continuous-oscillation output of 5mW, and beam plastic surgery ] of about 8mm) and control light is used 
hereafter. 

[0064] Although ND filter 3 is not necessarily required, since the optical reinforcement of control light is 
fluctuated, in examining the optical response engine performance of the optical element used by this 
invention, in order to avoid that the laser light of power high beyond the need carries out incidence to the 
optic which constitutes equipment, or an optical element, it is useful. With this operation gestalt, some kinds 
of ND filters were exchanged and used for the latter purpose. 

[0065] A shutter 4 is not an equipment configuration element indispensable when it is used in order to blink 
this in the shape of a pulse, and enforcing the optical control approach of this invention, when continuous 
wave laser is used as a control light. That is, the light source 1 of control light is the laser which carries out a 
pulse oscillation, and when it is the light source of the format which can control the pulse width and 
oscillation spacing, or when using the laser light by which pulse modulation was beforehand carried out 
with the suitable means as the light source 1, it is not necessary to form a shutter 4. 

[0066] When using a shutter 4, the actuation rate of the shutter itself is taken into consideration, the thing of 
arbitration can be used as the format, for example, an optical chopper and mechanical shutter, a liquid 
crystal shutter, an optical Kerr effect shutter, a pockels cell, an acoustooptics (AO) modulator, etc. can be 
used, choosing them timely. 

[0067] In this operation gestalt, in examining an operation of the optical control approach of this invention, 
the transflective mirror 5 can be used in order to always estimate the optical reinforcement of control light, 
and optical split ratio can set it as arbitration. 

[0068] Photodetectors 1 1 and 22 are used in order to detect electrically the situation of change of the optical 
reinforcement by the light and optical control of this invention and to verify it, and in order to examine the 
function of the optical element of this invention. The format of photodetectors 1 1 and 22 is arbitrary, it can 
be chosen timely, and it can use [ the speed of response of the detector itself can be taken into 
consideration ] it, for example, can use a photo-multiplier, a photodiode, a photo transistor, etc. 
[0069] It can act to the others and the A-D converter which are an oscilloscope 100 etc. as the monitor of the 
light-receiving signal of said photodetectors 1 1 and 22 with the combination (not shown) of a computer. 
[0070] In using in order to adjust the optical path of the control light which spreads the inside of said optical 
element and goes, and signal light, and carrying out the optical control approach and the optical control unit 
of this invention, the photomixing machine 6 is one of the important equipment configuration elements. 
Either a polarization beam splitter an unpolarized light beam splitter or a dichroic mirror can be used, and it 
can be set as arbitration also about optical split ratio. 

[0071] A condenser lens 7 is for completing the signal light and control light which were adjusted as a 
convergence means common to signal light and control light so that an optical path might become the same, 
and irradiating to said optical element, and is one of the equipment configuration elements indispensable to 
operation of the optical control approach of this invention, and an optical control unit. About the 
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specification of the focal distance of a condenser lens, numerical aperture, an F value, a lens configuration, a 
lens surface coat, etc., the thing of arbitration can be used suitably. 

[0072] With this operation gestalt, the objective lens for microscopes of the scale factor of 40 times, the 
focal distance of 5mm, and numerical aperture 0.65 was used as a condenser lens 7. 
[0073] The light-receiving lens 9 can obtain intensity modulation and/or the signal light by which the 
luminous-density modulation was carried out with sufficient repeatability in sufficient magnitude by 
converging, irradiating to an optical element 8, and using the lens of numerical aperture smaller than the 
numerical aperture of said condenser lens 7, as shown in this operation gestalt although it is a means for 
returning the signal light and control light which have been penetrated to parallel and/or a convergence 
beam. With this operation gestalt, the microscope lens of one 20 times the scale factor of this and numerical 
aperture 0.4 was used as a light-receiving lens 9. Namely, by making numerical aperture of the light- 
receiving lens 9 smaller than the numerical aperture of a condenser lens 7, it becomes possible to classify 
and take out the flux of light of the field which received intensity modulation and/or a luminous-density 
modulation strongly among the flux of lights of signal light, and the signal light which received the 
modulation in sufficient magnitude can be detected now with sufficient repeatability. Of course, even if lens 
numerical aperture is large, it cannot be overemphasized that diaphragm 1 9 may be put in, or incidence may 
be carried out to a photodetector by the core of the flux of light, and numerical aperture may be substantially 
made small. Moreover, it is also possible to use a concave mirror instead of a condenser lens and a light- 
receiving lens so that it may state later (operation gestalt 4 reference). 

[0074] The wavelength selection transparency filter 20 is one of the indispensable equipment configuration 
elements, in order to enforce the optical control approach of this invention by the equipment configuration 
of drawing 21 , and it is used as one of the means for taking out only signal light from a mixed light of the 
signal light which has spread the same optical path in said optical element, and control light. 
[0075] As a means for separating the signal light and control light from which wavelength differs, prism, a 
diffraction grating, a dichroic mirror, etc. can be used for others. 

[0076] As a wavelength selection transparency filter 20 used by the equipment configuration of drawing 21 , 
the light of the wavelength band of control light is intercepted completely, and on the other hand, if it is the 
wavelength selection transparency filter which can penetrate the light of the wavelength band of signal light 
efficiently, the thing of well-known arbitration can be used. For example, plastics and glass which were 
colored with coloring matter, the glass which prepared the dielectric multilayer vacuum evaporationo film in 
the front face can be used. 

[0077] In the optical equipment of drawing 2 1 which consists of the above components, by adjusting 
permeability, the light beam of the control light by which outgoing radiation was carried out from the light 
source 1 passes ND filter 3 for adjusting transmitted light reinforcement, passes the shutter 4 for 
subsequently to blinking control light in the shape of a pulse, and is divided by the transflective mirror 5. 
[0078] A part of control light divided in the transflective mirror 5 is received by the photodetector 11. Here, 
if putting out lights and the light source 1 are turned on for the light source 2, the relation between the 
optical reinforcement in the light beam exposure location to an optical element 8 and the signal strength of a 
photodetector 1 1 is beforehand measured in the condition of having opened the shutter 4 wide and the 
calibration curve is created, it will become possible to always estimate the optical reinforcement of the 
control light which carries out incidence to an optical element 8 from the signal strength of a photodetector 
1 1 . With this operation gestalt, the power of the control light which carries out incidence to the membrane 
type optical element 8 was adjusted in 0.5mW thru/or 25mW by ND filter 3. 

[0079] The control light divided and reflected in the transflective mirror 5 passes along the photomixing 
machine 6 and a condenser lens 7, and it converges on an optical element 8 and it is irradiated. After the 
light beam of the control light which passed the membrane type optical element 8 passes the light-receiving 
lens 9, it is intercepted with the wavelength selection transparency filter 20. 

[0080] It is mixed so that the light beam of the signal light by which outgoing radiation was carried out from 
the light source 2 may spread the same optical path as control light with said photomixing vessel 6, it goes 
via a condenser lens 7, the membrane type optical element 8 completes and irradiates, and after the light 
which passed the component passes the diaphragm 19 established if needed after penetrating the light- 
receiving lens 9 and the wavelength selection transparency filter 20, it is received with a photodetector 22. 
[0081] It experimented in optical control using the optical equipment of drawing 21 , and a change on the 
strength [ optical ] as shown in drawing 23 and drawing 24 was observed. In drawing 23 and drawing 24 , 
111 is the light-receiving signal of a photodetector 11, and 222 and 223 are the light-receiving signals of a 
photodetector 22. The difference in case 223 is obtained with the case where the light-receiving signal 222 
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of a photodetector 22 is acquired is as follows. 

[0082] Although incidence of control light and the signal light is converged and carried out to the membrane 
type optical element 8 in equipment arrangement of drawing 21 s if the location (focus Fc) where a 
convergence beam diameter serves as min is set as the place (incidence side of light) near the condenser lens 
7 of the membrane type optical element 8, the optical response 222 of the direction where the reinforcement 
of the appearance of said signal light which penetrated said optical element decreases will be observed. On 
the other hand, if the location (focus Fc) where a convergence beam diameter serves as min is set as the 
place (outgoing radiation side of light) near the light-receiving lens 9 of the membrane type optical element 
8, the optical response 223 of the direction where the reinforcement of the appearance of said signal light 
which penetrated said optical element increases will be observed. 

[0083] It has not solved about the detail of the device which such an optical response produces, and current 
and the thing which originates in permeability, a refractive index, etc. of the optical responsibility matter 
changing with the exposures of control light although it is under examination wholeheartedly are 
conjectured. 

[0084] As an approach of changing the focal location of control light and signal light which it converged by 
the same optical path here, and the physical relationship of an optical element For example, the stand which 
established the jogging device by precision ****, the stand which formed the piezoelectric-device actuator, 
Or attach the membrane type optical element 8, and make it move as mentioned above onto the stand which 
formed the ultrasonic actuator, and also The large thing of the nonlinear-refractive-index effectiveness can 
be used for the quality of the material of a condenser lens 7, and the approach of changing the power density 
of a control light pulse and changing a focal location, the method of using for the quality of the material of a 
condenser lens 7 what has a large coefficient of thermal expansion, changing temperature with heating 
apparatus, and changing a focal location, etc. can be used. 

[0085] Although a change on the strength [ optical ] as experimented in optical control using the optical 
equipment of drawing 2 1 and shown in drawing 23 and drawing 24 was observed, the detail is as stating 
below. 

[0086] First, the light beam of control light and the light beam of signal light are Focus Fc in the same field 
of the membrane type optical element 8 interior or near. The optical path from each light source, the 
photomixing machine 6, and the condenser lens 7 were adjusted so that it might connect. In addition, the 
optical element has been arranged to sense in which signal light and control light carry out incidence from 
the cover glass side of said membrane type optical element 8 and which carries out outgoing radiation from 
a slide glass substrate side. Subsequently, the function of the wavelength selection transparency filter 20 was 
checked. That is, where the light source 2 is switched off, when the light source 1 was turned on and a 
shutter 4 was opened and closed, it checked that a response did not arise at all in a photodetector 22. 
[0087] In addition, migration on the membrane type optical element 8 of the convergence beam diameter 
minimum location (focus Fc) was performed by moving the membrane type optical element 8. That is, with 
spacing (d78+d89) of a condenser lens 7 and the light-receiving lens 9 fixed, the distance of the membrane 
type optical element 8 and a condenser lens 7 was changed, and the physical relationship of the focal 
location of the control light which it converged by the same optical path, and signal light, and the membrane 
type optical element 8 was changed, and was performed. 

[0088] It is said focus Fc first. The case where it installs in the condenser lens side of the membrane type 
optical element 8 is described, the wave of control light in this case — the response waveform 222 of the 
signal light to 1 1 1 is shown in drawing 23 . 

[0089] Where a shutter 4 is closed, the light source 1 of control light is turned on, and subsequently it is time 
of day tl . When it set, the light source 2 was turned on and signal light was irradiated to the optical element 
8, the signal strength of a photodetector 22 increased from level C to level A. 

[0090] Time of day t2 It set and the shutter 4 was opened wide, and when control light was converged and 
irradiated to the same optical path as the signal light of the optical element 8 interior having spread, the 
signal strength of a photodetector 22 decreased from level A to level B. That is, the optical response of the 
direction where the reinforcement of the appearance of signal light decreases was observed. The response 
time of this change was less than 2 microseconds. 

[0091] Time of day t3 When it set, the shutter 4 was closed and the control light exposure to an optical 
element was stopped, the signal strength of a photodetector 22 returned to level A from level B. The 
response time of this change was less than 3 microseconds. 

[0092] Time of day t4 It sets, a shutter 4 is opened wide and, subsequently it is time of day t5. When set and 
closed, the signal strength of a photodetector 22 decreased from level A to level B, and, subsequently 
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returned to level A. 

[0093] Time of day t6 When it set and the light source 2 was switched off, the output of a photodetector 22 
declined and returned to level C. 

[0094] Subsequently, said focus Fc The case where it installs in the light-receiving lens side of the 
membrane type optical element 8 is described, the wave of control light in this case — the response 
waveform 223 of the signal light to 1 1 1 is shown in drawing 24 . 

[0095] Where a shutter 4 is closed, the light source 1 of control light is turned on, and subsequently it is time 
of day tl . When it set, the light source 2 was turned on and signal light was irradiated to the optical element 
8, the signal strength of a photodetector 22 increased from level C to level A. 

[0096] Time of day t2 It set and the shutter 4 was opened wide, and when control light was converged and 
irradiated to the same optical path as the signal light of the optical element 8 interior having spread, the 
signal strength of a photodetector 22 increased from level A to level D. That is, the optical response of the 
direction where the reinforcement of the appearance of signal light increases was observed. The response 
time of this change was less than 2 microseconds. 

[0097] Time of day t3 When it set, the shutter 4 was closed and the control light exposure to an optical 
element was stopped, the signal strength of a photodetector 22 returned to level A from level D. The 
response time of this change was less than 3 microseconds. 

[0098] Time of day t4 It sets, a shutter 4 is opened wide and, subsequently it is time of day t5. When set and 
closed, the signal strength of a photodetector 22 increased from level A to level D, and, subsequently 
returned to level A. 

[0099] Time of day t6 When it set and the light source 2 was switched off, the output of a photodetector 22 
declined and returned to level C. 

[0100] When were collected above and time amount change of the optical reinforcement expressed with a 
wave as shows control light to 1 1 1 of drawing 23 or drawing 24 was given and irradiated to the membrane 
type optical element 8, the output wave of the photodetector 22 in which it acts as the monitor of the optical 
reinforcement of signal light, and it is shown changed reversibly corresponding to time amount change of 
the optical reinforcement of control light, as shown in 223 of 222 or drawing 24 of drawing 23 . That is, it 
was checked controlling transparency of signal light by increase and decrease or intermittence of control 
light of optical reinforcement (light and optical control), i.e., controlling light by light, or that light can be 
modulated with light (light and light modulation). 

[0101] In addition, extent of change of the optical reinforcement of the signal light corresponding to 
intermittence of the light of control is value deltaT [unit %] defined below using the output levels A, B, and 
C of the aforementioned photodetector 22, or value deltaT 1 [unit %] defined below using A, C, and D. 
[Equation 1] 

deltaT = 100 [(A-B)/(A-C)] 
[Equation 2] 

deltaT'=l 00[(D- A)/(A-C)] 

It can compare "Be alike" quantitatively. The output level of the photodetector 22 when the output level of 
the photodetector 22 at the time of turning on the light source 2 of signal light here after A had intercepted 
control light, and B and D irradiate signal light and control light at coincidence, and C are the output levels 
of the photodetector 22 in the condition of having switched off the light source 2 of signal light. 
[0102] In the upper example, when incidence power of control light was set to 20m W, the membrane type 
optical element 8 was moved and the sense and magnitude of an optical response of signal light were 
investigated, the maximum of magnitude deltaT 1 of a response of the sense which, as for the maximum of 
magnitude deltaT of a response of the sense to which signal light reinforcement decreases, the signal light 
reinforcement of 82% and appearance increases was 54%. 

[0103] By changing the physical relationship of the location (focus Fc) where a convergence beam diameter 
serves as min as mentioned above, and the membrane type optical element 8, the sense of an optical 
response of signal light can be reversed and the response of the direction where the reinforcement of the 
appearance of signal light decreases, or the increasing direction can be obtained. 

[0104] In order to investigate the device which such an optical response change produces, change of the 
optical intensity distribution in the signal light beam cross section which happens when optical control is 
performed was measured. Namely, the light-receiving lens 9 is changed into the thing of bigger numerical 
aperture (for example, 0.75) than the numerical aperture (it is 0.65 in the case of this operation gestalt) of a 
condenser lens 7 in the equipment of drawing 21 . Drawing 1 9 was removed, the optical intensity- 
distribution measuring instrument was installed instead of the photodetector 22, all the bundle of rayses that 
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penetrated the membrane type optical element 8 were received and completed with the light-receiving lens 
9, incidence was carried out to the light sensing portion 3 1 (effective diameter of 4mm) of said optical 
intensity-distribution measuring instrument, and the optical intensity distribution of a signal light bundle-of- 
rays cross section were measured. A measurement result is shown in drawing 28 , and 29 and 30. As an 
optical intensity-distribution measuring instrument is shown in drawing 25 , the first slit 32 with a width of 
face of 1mm is formed to a light sensing portion 31 (effective diameter of 4mm) here. In the die-length 
direction of the first slit, i.e., drawing 25 , to the sense of Point X to the point Y It is equipment which move 
the second slit 33 with a width of face of 25 micrometers with constant speed, and the luminous intensity 
which passed the aperture of the rectangle which is lmmx25micrometer which the slit of two sheets makes 
is made to correspond to the migration location of said aperture, and is measured. What is necessary is just 
to record the output of the detector which received the light which passed said aperture on the storage 
oscilloscope synchronized with the passing speed of the second slit 33, in order to make it correspond to the 
migration location of said aperture and to measure optical reinforcement. Drawing 28 -30 show the optical 
intensity distribution about the light beam cross section of the signal light recorded on the storage 
oscilloscope as mentioned above, an axis of abscissa (location in a light beam cross section) corresponds to 
the location of the direction of Point X to the point Y of drawing 25 , and an axis of ordinate expresses 
optical reinforcement. 

[0105] Drawing 28 is the optical intensity distribution of said signal light beam cross section when control 
light does not carry out incidence to the membrane type optical element 8 but only signal light carries out 
incidence. The optical intensity distribution in this case are distribution (in general "Gaussian distribution") 
in which reinforcement becomes weaker as the reinforcement for a core is strong and goes on the outskirts. 
[0106] Drawing 29 is the optical intensity distribution of the signal light beam cross section when irradiating 
control light in the conditions on which the optical response 222 of the sense to which apparent signal light 
reinforcement decreases is observed, when a convergence beam diameter sets the location (focus Fc) used as 
min as the place (incidence side of light) near the condenser lens 7 of the membrane type optical element 8 
and irradiates control light. The optical reinforcement for a core of the optical intensity distribution in this 
case is weak, and they are the distribution to which optical reinforcement increases on the outskirts. Zero are 
approached as the optical reinforcement of the core of a signal light beam cross section decreases depending 
on the physical relationship of control light reinforcement and the membrane type optical element 8, and a 
focus and its control light reinforcement increases. Therefore, if only a part for the core of a signal light 
beam is taken out in this case and apparent signal light reinforcement is measured, corresponding to 
intermittence of control light, the optical response 222 of the sense to which signal luminous intensity 
decreases can be taken out in sufficient magnitude. 

[0107] Drawing 30 is the optical intensity distribution of the signal light beam cross section when irradiating 
control light in the conditions on which the optical response 223 of the sense to which apparent signal light 
reinforcement increases is observed, when a convergence beam diameter sets the location (focus Fc) used as 
min as the place (outgoing radiation side of light) near the light-receiving lens 9 of the membrane type 
optical element 8 and irradiates control light. In this case, the optical reinforcement for a core is stronger 
than the optical reinforcement for a core when not irradiating control light ( drawing 28 ). In this case, 
although flie optical reinforcement of the core of a signal light beam cross section depends for control light 
reinforcement and the membrane type optical element 8 on the relation of a focal location, it reaches also 
several times at the time of a control **** exposure. Therefore, if only a part for the core of a signal light 
beam is taken out in this case and apparent signal light reinforcement is measured, corresponding to 
intermittence of control light, the optical response 223 of the sense to which signal luminous intensity 
increases can be taken out in sufficient magnitude. 

[0108] The optical intensity modulation (optical response) of the signal light by intermittence of control 
light is the core of a signal light beam (flux of light) cross section, and the above experiment shows having 
occurred greatly especially. Therefore, when numerical aperture of the light-receiving lens 9 is made larger 
than the numerical aperture of a condenser lens 7, it supplements with all the signal light that penetrated the 
optical element 8 contrary to the main point of this invention and light is received with a photodetector, the 
optical response detected will become remarkably small compared with the case of this invention. 
Moreover, noise components other than the part which received the light modulation by control light in the 
photodetector will be incorporated, and a S/N ratio will get remarkably bad. 

[0109] In addition, drawing 3 1 , and 32 and 33 are the optical intensity distributions of the signal light beam 
cross section at the time of setting the numerical aperture of 0.65 and the light-receiving lens 9 to 0.4 for the 
numerical aperture of a condenser lens 7. When only signal light carries out incidence of drawing 31 to the 
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membrane type optical element 8 and drawing 32 sets the location (focus Fc) where a convergence beam 
diameter serves as min as the place (incidence side of light) near the condenser lens 7 of the membrane type 
optical element 8, Drawing 33 is each optical intensity distribution of said signal light at the time of setting 
the location (focus Fc) where a convergence beam diameter serves as min as the place (outgoing radiation 
side of light) near the light-receiving lens 9 of the membrane type optical element 8. 
[0110] [Operation gestalt 2] In order to enlarge an optical response in the optical control light method and 
the optical control unit of this invention, complete respectively said control light and said signal light, and it 
irradiates to said optical element. And although what is necessary is just to arrange the optical path of said 
control light and said signal light, respectively so that the fields where the photon density near each focus of 
said control light and said signal light is the highest may overlap mutually in said optical element It is 
desirable to make signal light and control light spread by the same optical path substantially for that 
purpose. In addition, focus Fc at the time of making it converge by aperture angle 2theta with a condenser 
lens 7 etc., when it is the Gaussian beam from which the amplitude distribution of the electric field of said 
control light and said signal light is Gaussian distribution The situation of the bundle of rays in near and a 
wave front 30 is shown in drawing 26 . Here, it is 0 the diameter of 2omega of the Gaussian beam of 
wavelength lambda. The location omega 0 which becomes min, i.e., the radius of a beam waist, It is 
expressed with the following formula. 
[0111] 

[Equation 3] omega 0 = lambda/(pi-theta) 

For example, radius omega 0 of the beam waist when converging control light with a wavelength [ of 
633nm ], and a beam diameter of 1mm with the condenser lens (the focal distance of 5mm, numerical 
aperture 0.65) used with the operation gestalt 1 Radius omega 0 of the beam waist when converging 
similarly 2.02 micrometers of signal light with a wavelength [ of 830nm ], and a beam diameter of 8mm It is 
calculated with 0.392 micrometers (almost diffraction limitation). 

[0112] As shown in drawing 27 , that signal light and control light can consider "It is the same optical path 
substantially" has the mutually parallel optical axis of : 1 control light which is the following cases, and 
signal light. In the optical path L02 (radius r2) of control light, for example, a cross section, the optical path 
of signal light, For example, when a cross section L+l, L01, or L-l (radius rl;rl <=r2) laps and spreads, 2) 
The optical axis of control light and signal light is mutually parallel. In the optical path L02 (radius r2) of 
signal light, for example, a cross section, the optical path of control light, For example, when a cross section 
L+l, L01, or L-l (radius rl;rl <=r2) laps and spreads, 3) When the opticals axis of control light and signal 
light are parallel (the distance 1+1 between opticals axis, 1-1, or 1+1+1-1) mutually and the optical path of 
control light also of either a cross section L+l, L01 or L-l and the optical path of signal light is either a 
cross section L+l, L01 or L-l. 

[0113] The data of Table 1 are set to the equipment of the operation gestalt 1 as an example. As a condenser 
lens 7 The objective lens for microscopes of numerical aperture 0.65 is used. As a light-receiving lens 9 The 
location (focus) where a convergence beam diameter serves as min is set as the place (incidence side of 
light) near the condenser lens 7 of the membrane type optical element 8 using the lens for microscopes of a 
numerical aperture 0.4. Under the condition on which the optical response 222 of the direction where said 
signal light which penetrated said optical element decreases is observed, The optical path of signal light is 
fixed to a cross section L02 (diameter of 8mm), and change of magnitude deltaT of signal light and an 
optical response at the time of carrying out **1 .2mm parallel displacement of the optical path (optical axis) 
of the control light of a cross section L+l, L01, or L-l (diameter of 1mm) as the distance 1+1 between 
opticals axis or 1-1 is shown. Although an optical response when the optical axis of signal light and control 
light is completely in agreement is max, even if the distance 1+1 between opticals axis or 1-1 shifts about 
**0.6mm, magnitude deltaT of an optical response changes about seven points. 

[0114] Namely, the optical path of said control light and said signal light is arranged, respectively so that the 
fields (beam waist) where the photon density near each focus of the signal light which it converged, and 
control light is the highest may overlap mutually in said optical element. When the optical path of that said 
optical response becomes max when the overlap of these fields becomes max (i.e., when the optical axis of 
said control light and said signal light is completely in agreement), said control light, and said signal light 
was substantially the same, it turned out that an optical, sufficiently big response is obtained. 
[0115] 
[Table 1] 
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[the operation gestalt 3] - instead of [ of the tetrapod (t-butyl) oxy- vanadium phthalocyanine in the 
operation gestalt 1 ] — 2, 6 and 10 of the following chemical formula as a phthalocyanine derivative, 14- 
and/or 2, 6 and 10, 15- and/or 2, 6 and 11,15- and/or 2, 7 and 10, and 15-tetrapod (t-butyl) copper 
phthalocyanine (mixture of four kinds of permutation position isomers) 
[Formula 18] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/20/2006 



JP, 10-090734, A [DETAILED DESCRIPTION] 



Page 20 of 21 




C(CH3>3 



: 6.78mg was used and also the membrane type optical element 8 was created with the same procedure as 
the approach of a publication in the operation gestalt 1 . The permeability spectrum of this membrane type 
optical element is shown in drawing 34 . The permeability of this film was 85% on the wavelength (780nm) 
of signal light 12% in the wavelength (633nm) of control light. 

[0116] This membrane type optical element was attached in the same optical control device as the case of 
the operation gestalt 1 ( drawing 2 1 ), and the sense and magnitude of an optical response of signal light 
corresponding to intermittence of control light were investigated like the case of the operation gestalt 1, 
changing the physical relationship of the location (focus Fc) where the convergence beam diameter of 
control light and signal light serves as min, and the membrane type optical element 8. However, it is 
semiconductor laser (the oscillation wavelength of 780nm) as the light source 2 of signal light. The 
Gaussian beam with a diameter [ after the continuous-oscillation output of 6mW, and beam plastic surgery ] 
of about 8mm It is a helium neon laser (the oscillation wavelength of 633nm) as the light source 1 of control 
light. One 20 times the scale factor of this The Gaussian beam with a beam diameter of 2mm as a condenser 
lens 7 Spacing (d78+d89) of a condenser lens 7 and the light-receiving lens 9 has been fixed for the lens for 
microscopes of numerical aperture 0.4, using the objective lens for microscopes of one 10 times the scale 
factor of this, and numerical aperture 0.3 as a light-receiving lens 9. The distance of the membrane type 
optical element 8 and a condenser lens 7 was changed, and the physical relationship of the focal location of 
the control light which it converged by the same optical path, and signal light, and the membrane type 
optical element 8 was changed, and was performed. 

[01 17] The maximum of magnitude deltaT' of a response of the sense from which apparent signal light 

reinforcement increases the maximum of magnitude deltaT of a response of the sense to which signal light 

reinforcement decreases by 97% was 49% at the time of incidence power 1 3mW of control light. 

[01 18] [Operation gestalt 4] The outline configuration of the optical control unit of this operation gestalt is 

shown in drawing 35 . Such an optical equipment configuration and arrangement can be suitably used, also 

when using optical elements other than the membrane type optical element 8 which is illustrated to drawing 

35 , such as a fiber mold, an optical waveguide mold, and a micro channel array mold. 

[01 19] About the light sources 1 and 2, ND filter 3, a shutter 4, photodetectors 1 1 and 22, the membrane 

type optical element 8, the wavelength selection transparency filter 20, and the oscilloscope 100, the same 

thing as the operation gestalt 1 ( drawing 21 ) was used similarly. 

[0120] By using a dichroic mirror 21 by arrangement as shown in drawing 35 , while dividing control light 
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and acting as the monitor of the optical reinforcement with a photodetector 1 1, the optical path of control 
light and signal light can be piled up, and the required photomixing machine 6 can be omitted by 
arrangement of drawing 21 . However, in arrangement of drawing 35 , in order to complement wavelength 
selection transparency and reflection of a dichroic mirror 21, it is desirable to form the wavelength selection 
transparency filter 10 which signal light is intercepted [ filter ] completely and makes only control light 
penetrate in front of a photodetector 1 1 . Moreover, in order to avoid that signal light and/or control light 
have a bad influence on return and light equipment to the light sources 1 and 2, optical isolators 13 and 14 
may be formed before the light sources 1 and 2 if needed, respectively. 

[0121] As an optical convergence means at the time of completing the signal light and control light which 
made the optical path in agreement together, and irradiating to the membrane type optical element 8, 
concave mirrors 15 and 16 can be used in arrangement like drawing 35 instead of a condenser lens 7 and the 
light-receiving lens 9. Although the problem that a focal distance changes with wavelength strictly arises 
when using a lens as a convergence means common to signal light and control light, the worries do not exist 
at a concave mirror. 

[0122] The following approaches are employable in order to classify and take out the signal light bundle of 
rays of the field which received strongly said intensity modulation and/or a luminous-density modulation 
among the signal light bundle of rayses to emit, after setting to the optical control unit of this invention 
which is illustrated to drawing 35 and penetrating or reflecting said optical element. 
[0123] (1) How to extract before a photodetector 22 and to prepare 19. 

[0124] (2) How to make angular aperture of the concave mirror 16 by the side of light-receiving smaller 
than the angular aperture of the concave mirror 15 by the side of an exposure. 

[0125] (3) How to make small angular aperture of the concave mirror 16 by the side of light-receiving, to 
extract before a photodetector 22 further, and to prepare 19 rather than the angular aperture of the concave 
mirror 1 5 by the side of an exposure. 

[0126] In the optical control unit of this invention which is illustrated to drawing 35 , indispensable 
equipment configuration elements are the light sources 1 and 2, a dichroic mirror 21 , the wavelength 
selection transparency filter 20, concave mirrors 15 and 16, and the membrane type optical element 8. In 
addition, the beam splitter of polarization or unpolarized light can also be used instead of the dichroic mirror 

21 in drawing 35 . 

[0127] As a procedure in case equipment as shows the optical control approach of this invention to drawing 
35 performs First, the optical path of control light (light source 1) and signal light (light source 2) is in 
agreement, and it is the common focus Fc. It adjusts so that an optical element 8 may be arranged in a 
location (beam waist). Subsequently In order to check the function of a dichroic mirror 21 and the 
wavelength selection transparency filters 10 and 20, When only there being no response in a photodetector 

22 when the light sources 1 1 and 2 are turned on by turns and only the light source's 1 is turned on (shutter 4 
disconnection), and the light source 2 were turned on, it checked that there was no response in a 
photodetector 1 1 . 

[0128] Hereafter, like the case of the operation gestalt 1, the light and the optical control approach using said 
membrane type optical element 8 were enforced, and the experimental result equivalent to the case of the 
operation gestalt 1 was obtained. 
[0129] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to the optical control 
approach and the optical control unit of this invention, it becomes realizable by making laser light in a 
visible region into control light to modulate efficiently the signal light in a near infrared ray field in 
practically sufficient speed of response with very simple optical equipment, for example, without using an 
electronic circuitry etc. entirely. 
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VfeTim (N. P, As. Sb. B i ) (Dita^S- SfiV 
I&7cff§ (O, S, Se, Te, Po) CDitS®. $tz 
I*, my I I Sste^ (F. CI. Br. I ) Ax&SSAvh, 

R2 R 3 



Hbi o] 




121 



(i£ [2] *|zfc^T. M2|i2fiE<7)#IlljjH : --Hl££ 

R2 R3 



LRl6|* % SC [i] ron^t^lffe*. ) 
litl 1 ] 




C3D 



(S [3] fplZtS^X. M3te3ffi<D&mm : Fl® : £m. 
I (C. Si, Ge. Sn, Pb) 0Mb£&U 

mvm7tm (n. p. as, s b. b i ) aMb£$k m 

VI&5cltt (O, S, Se. Te. Po) OMb^f&U * 



fcli. SV I I &Sf?l (F. CI, Br, I ) frC>mfr 

^LRl6(i % st [1] 0)li^<!:P)gr*fei)„ ) 
[<bi 2] 
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R 2 R 3 




... C4 ] 



Rll RIO 



(S£ [4] tplZjS^X. M4|i4«(73^SJl^Hl^a »*-ri»***t\ R1 fcl^ L Rl6|i s a [1] oif 

lT-$y> L2fc«fctfL3A<#^rt-eSlM::*§^L-CJS£ Hb13] 



R2 R 3 




•- 151 



Rll RIO 



(3£ [5] Wztel^X. M4|i4ffiCD*SJl?-Hl^S bi*^l.2l©S^$L. RlfcUL R18I*, st 
U nl*1 Jil±<Dggft£^U XI*, -0-$f=li-0 [1] lzfcl+£Rl/d:^LRl6£:|j5]g- c -&-S (i ) 

-R-0-T'S$^X-5 2ffli(DST?fcy, :Cf> Rl*m [<L14] 
IV&7tf$t(C, Si. Ge. Sn. P b ) <7Mb 



(10) 
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R 2 R 3 




R ir Rio- 



(iE [6] *K*3l^-C. M3\Z3ffiO)&mffi : i-1® : £:£ If. R 1 ' ^CL^ L R™' it. 5t [1] l-fclt -5 Rl U l> L R 

5C [5] (DlS^t^e-efcy, Rlfcl^LRl6, [<b1 5] 



R 2 R 3 




- C7D 



Rll RIO 



(it [7] *lCfc^T, M4|t4ffi(D^M^Hl^S URl6|i. S [1 ] OT^tl^g-efc-So ) 
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R3 




(x£ [8] + l3j3l*T* M4|d:4flfia>£9W^-Hl*« 

Rl'ftl^LRlfi'l*. 3£ [1] 
-§>Rlfe^LRl6^(^gr*fe^> 0 ) 

SiTtSCO^ [1] l^fcixr. HKOiKHT- (Ml) (DM 

[0 0 12] IffifECDxE [2] IZfcl>T, 2ffi(Z>:£JIJjjt^ 
(M2) <Dft#0l]li. fljiltf. Kijiji)^ 7^yO 
A. JUUv^A. XhP>fOA, /*'j^A£:<hf(DT;u 

[0 0 13] ttEOX [3] STcf* [6] (Cfc^T. 3 

§0)^111^ (m3) <oMi*m\t. mxiis x^>v^7 

A. -f^HJ^A. ^7 DA. -7>^>. DvW, 
fttt£4>9«&flL 7;U£-^A. tf'J^A. -f>S?"5 
A. $'J^A. T>^>fc£<D|IM&JI. 
^A. **v^A, zL^nt°^A. tfK'J-^A. t^U 
tf^A. yX^QyW, /f^US^A. niJUf^A. 
U^A. ^^ir;ut^A^^<7)7>^y -< K#M?SifT* 

[0 0 14] H5f2<7>i£ [4] % [5] % [7] Htzlt 
[8] lCfcL>"C. 4l(D#IgT (M4) (Dfti*«l(*. 

^;u=i-^A. M^-^A. /Nfv 1 ) 

a. =3j-? % 4»>*;uttifa>9»*aL WfSt. *juv 



R n ' R^ 

[0 0 15] Htjf20>x£ [1 ] fc:l*L [8] IZfeL^T. * 

8tm. fh7tKQ77X 7-tzh-h'jn^ fcf'Jv 

[0 0 1 6] HtJfE<D5£ [1 ] fcl^L [8] lCfcl>T. !g 
I VfeTzM (C, Si, Ge, Sn, P b ) OMb^^fr 
1 flEa>®&fi (R1&I^LR18 % Rl* fcl^L 

atfJUS. n-^JUg. t-^^;uS. n-'O^ug. > 

;ug. ^>v;ug. 7i-ji,S, e^x-;uS. 2. 4-v 
vS, n-^h*vl, n-'Oh+vS, n-^**>n*3j-* 

;i/t*vi> 7i/*vS, r-tr^;ug. > h*v*ju 
7tf-;u£. h'J^f^v'J^S, v>fjl/7i-il/y'J 

>f;i/i/7i-iWus;H, MJ^^ua*. h'Jx 

[oo 1 7] mriBcoa [1 ] Ui^L [8] icfcixr. % 

VglTcfft (N. P, As. Sb, B i ) <Dita^i) s *DM 
frtl&MR(DW&& (Rl3tft^LRl8. Rl' £l^L 
Rl6* % L1^I>LL3) (»m&mi*. m?Lli. *>*=?)\, 



(12) 
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;u:7*x:7-< — v^x— ;ur;u^-^S. v?x 
[ooi8] lirisa)* [i ] fetNL [8] izfcixr, m 

VI&5tf?t(0, S, Se, Te, Po) ©ib^b 
(Rlfcl*LRl&* r1» fcri^LR 

> h*vS, i^S/i, n-^h+vS, n-'Oh 

n-0>fvil/t+vl, n- KT*>;U3f^rv*. 
Ji/*^hS, x^;u^^-£ N 2-^ 'J 

[0 0 19] m^CDSt [3] % [4] titcl* [8] Icfc 
l^T. 1ffl<DPg-f*> (Li. L2-£*:liL3) G)^^ 

fi. «*tf* »8^f*> (CH3C00-) % ^DPRi 

(CI CH2COO") , h'J^;U3j-PKK-f 

(CF3C00-) % mm^m-ci-^ (HOCOOI . 
^^K^t*f:t> (HS04-) s p-h;ux>^^^>^>r 
(CH3C6H4SO3 - ) . K>-tf>x;u^>®-< 
(C6H5SO3-) . >^>x;U7t^>K-f^-> (ch 
3S03-) , h'J7Un^ ^>x;u7h>^-f (c 
F3SO3-) Wi£-f;*-> (CN-) . v7>^t> (O 

CN") % -fVS/7>i-ft> (NCO-) % -f V^*5/ 

r>i£<:*> (ncsi . (c 1 

O4-) % T- ^U^PTf-;^— h-<^-> (BF4-) „ 'N 

*-*z>ji,*nns*7*^- h>r^-> cpf 6 -) ^<t*T?fe 

'So 

[0O2 0] lfriE05£ [5] *fctt [6] iZfcl^T. ffi 
IVglTcfftCC. Si, Ge, Sn, P b ) (Dfb*1SlJb* 

&»^ti4 2fiBa>» (R) osteal*, mxii. *=f-\*> 
x^u>S. 1 r 2-^Pt°U>S. 2,3-^U> 

x-;Uv'JU>S. y7i-^5 U>S3Sif-efe 

a 

C002 1] Jiseaw^^js-r-sfctoi^ #11© 
ft#*wE*¥»*+r=fci*TaRMicra-*tt-ce«. 

[0 0 2 2] ±IBSW^SfiE-r-5fc«)lc, *SlcD 

1 feck i/2 mmoifftmm^mi-is^x . mtt^m+z 

*>. !S5K5£a£i8fcJ:tf/*fcl±3telJiag££ij3£8<g 



[0 0 2 3] C<DJ§ft. ffift, a#3titeS3li<D+<Dft5# 

[0 0 2 4] ftfc. -tEBtt*ajaW-*fc»l=, ^© 
a#JJUEtt©#&IIHl::«*3fc*M3p»S*f;J\ M*«1 £fc 
l*2SB«<©Jt*J(B*j*l=fcL^T. WE^ffe-^aiSft 

y i'h£l*ft£tEH (Haft) 

%JMMEKm££< SlTfca«<&Bft3fc3tetaft£«-»J L 

r5» y aire ts^fst-r^o 

[0 0 2 5] JifBlW^iSlS-r-Sfctolc. *MO> 

4<DL^^IS«(D5t$iJ©*;4l-fc^T, IffiEftJtSlpfefc 
*tfmEaft*©*ft*4i©aftttB£lWBate***& 

roaaH«*^b$i+sci:i=«fey, tiittfflfflftnmm 

l-cfcoT, ttG^*?ft9ilLfettEBftX<DJlfrH' 

<Dii**«*'>-r4*iSiia>*Jt*t. «rE«ft*©ft^c+ 
[00 2 e] *fc, ±EBw*a*r*fcfti=, *m<b 

cii=*ymE***T-taiar«iWE«**<Daiaa 

64i4*ll»«iT*oT, B9E*iJ^fc«fc^8iFEft^ 

wjtjsjitfiiWBaftjifcoD-tn^fljaAifiafloft^aa 
*<«%iSti^«a4<stM=a«: y ft 5 * 5 1=, 

*JJ:i;S?rEfg^-3t©jtS&$^-*i.^ ; 4xiEaL. fro. «5E 
JR^$^fc«rE*J^P3tfcJ:U:|trE<l#3t(D 

■f-*i-m<oaAi£«a)itT-aa*<«*at»a«*<SLM= 
■«syft3ttai=Eas*i, »=. he*^»w, a 

E<0S [1] [8] <DL^*t*^ft$tL47^Pv 

T->@t^«:<D/><t< 1 1 1 «S*ftft-r-53tJES1±ja 

[00 2 7] *f=. ±Eew^SfiE-r-5fc«)iz, *ga© 
n^a7Ett(oani=fi«%«i»aBtt. *m<oa*m 

BfrE«#3tA<frE3t¥m^+icfc^rHKWic^-5tss 

[0 0 2 8] *fc. ±Elfi*a*t«fc»l:, *GI0> 

ii*«8fEe(D^B^ic^i ) 3tf)]{a)^gii, «no>n*a 
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itfcMH!<ofi^3t3t^m^ »su LTSs y tat- ^is:£*r-f 
[0029] ±fHgw$iifi£-r^fc«)i-. *no> 

[0 0 3 0] ±fg@M£jtfi£t--&fctolc, *gi<D 

[00 3 1] ±IBSM^/«^--S)fc46lc, *(IC) 

«b i oro^r*Lfrfe«a>3fcflHjpggi::fc^-c, HUfe*w 

[0 0 3 2] ±IBgS<)^ilfie-r-S>fc46lC. #gl<0 

[Jtefc£14fflfi6«S, <I#3tO):KS«JgE, fc^^W^jtO 
[0 0 3 3] AftfiftRtfBiLTI*, £ 

[0 0 3 4] *3tBJT-m>t.4x£3fcl£g14MJS&OT!a 



Oi&frStt t Lt. jte3M£ ; y-£Sia-*--5*iJffll3fci3«fctf 

^iommm^^omiztjii^^t/t^^^o)^ 

[003 5] *HBJIi. T-#-5ISy<5t^/W-T-?E«- 

[0 0 3 6] ^Bjro3t*<j^jtfc*i;**]^a-c 

fc«tt/#S«cSKDfi|jai. 3fcS§S<75iS3££fr5::£:;!><Jtg 

[0037] cic-t?. ®m?L<Dmm\z&-3xm^%o>m. 

<i#3teroSja*A<'>& < 1 0%£U:lzfc<6J:53tet& 

[0038] [?$ni,T-^m&m *&w-C'm^t, 

ti&itt¥m*\*. ^ISroiC [1] fcl^L [8] -c-^^+t 

[0039] cc-effl^^f,^^-57$ ni/T— >^3H*<t 

[0 0 4 0] 1i5BEP$Dv7->s!#t*:roMi*0g£<b^ 
Si: Lt@ 1 frbi2 Oizmm-t&o 

[0041] ^mnx-it. z.ttt><nv$ a v7->iss 

«:^*?*T% *fcl±. 2«?I)a-t£;g£LT<gffl-t£C 
[0042] t7h'j7 7X^] 

«>t^57 h u ^x*mi*, ( i ) *mn<r>%i$mi5 

(2) *fgB^T*fflt^t,+l5Z7•S' Pv7->gHtJS$ 
tta<j§^*fcli»t!t-C'^5C<t, (3)jt^^,tL 

W£m8.?&i,<DX'&*iimm<» iozmmrz z 1 1< 

[0 0 4 3] m&mO)^ h'J -jt7*&ntLX\Z. w*. 



(14) 



0-9 O 7 3 4 



[0 0 4 4] £fc. ^a^ro-T-h'j-v^xtt^tLr 

0>S<*0i]<t LTIi. sK'JX^UX ^f'J (or-pt^l/X 
. tK'J-O-tV. /K'J (4-*^;i — 1 --<> 

^;ufjn-f^k tK'J tfxjuK^yjux— tJI,. ^ 
'Jt'-^f^h>, *°'J (n- t*-;u*;u/<V— 
;u) , #U (N-t*^;ut°PU K» . tH'Jt^'J;uK 

'J > * $ 'J ;H£. *"'J > * ? 'J ^S7 £ Ks tK'J > * *7 
■jpxMJju. ^'JTthT^ftK. tK'J^p^— 

tK'jx^uv^u:?* u— k tK'J^uv^u?* u 

SI) . tK'J (i;ifi/>^'j3-;b- t*^.T'j;u*-7t-: 

*-f h) 9. 6— *"-<P>. 6. 6-t<P>. 1 2- 

U>. tK'J (r-'<>v ; ;u-L--9';u^y— h) . >^ 
jHz;up— x. x^;Hz;ua— x % "t>v;u-fe;i>p— 
x. t h'n+vif /Hrji-a-x. tKP+'/^D^ 
•te./UP— T-tr^HzyUP— -tr;up — h UT-tr 
i 1 — h. tW-^h'J^U-K T;u+K«Bi («f 

(flg«AK+**7^;uK+yj-tr'J» . ^Fi&ifOTK'Ji 
x-r-JuBtfig (*7X^u-f>K+*7K7'Si;uK+^peu 
>yja-;u) . X7K*->8tl& (t'X7i; — ;uS+x 

Si. Sfi§$j!§. .x^s^Stffi. *->u>&i!g. h;ux> 

— ffifbBHfc. es^^b&Sft. x^;u^<>-tf>, /<— 
:j-a/<>-tf>. /«-7UDv^a^>tfctth'J 
y p p >s?. 9*-ettS*tta>ttt^fl:6*« 

[0045] Ml-. c*i&a>***»*<b*ttici5E7 
$ p ^rx>RS»fl:(D»»*^y 7-jftttafflifl& L 



[0 0 4 6] [-7 hj •;/?x*m*'MB:?$ p->tx> 

73;*. 7$ p->7-^3ftttiS»Tl7 h 'J 
xtt***#a©*flE+i::*»L*:*}*S, 7$dv7; 

tf»Rrfflte©*«MS#?*-7 h 'J -v^Xtt 

5Cti«f$l>„ 7*P ->7->SaH*:t7 HJ 

r J ^f^frj « f t Wife* 4*&tt**tt£]i*J£ * # * 
c:i:A<'C•#-5c^:7b<^alt.^^rL^■S7b^ 7h'J 

[0 0 4 7] C*i6©T hU^^x«»4i'vttE 

©«^©*tft : f-*»»$-B--5l=l4^*d(D^5S*ffl^S^ 

[0 0 4 8] ft*}, **B^-efflUxb*l-53fetDg14iflfiE«!I 
£l»Ub$-g-fcy. Vtmm+t LtfflSStt ■ KXtt^lSl 

[0 0 4 9] [*¥*■?■] **H-Cffll%S>tt«***^- 

us. s«. ?o <y^«. new. ¥Re«. ra^tt 

tt. H^fttt. CiU^X^. GQU>Xtt. -7-f-7PU> 
XTU-ftt. 77-f/\'-«> 7-f7Pf *>^7H" 

[0 0 5 0] «Atf, »Ktt©jt^3R^-^7^P->7x 
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$ ^»»f^j«*s**wffl-r & c <t t. -e £ -5c 

[005 1] 0fl*.li. ffll^^&Stt^T I- 'J ^X 
9 60 9f^) ^S#i£^ffl^Tt»^tfL''UJlMtt 

[0052] ««. ^p<v^tt, Rtttt. *pm#.. m 

StttfL HStttfU GU>XtfL DflU>X*L 

r - >igatt* £ its* fciittf* £ t>-fc t, o Sffl i^r * * 

Xt--c >f*S^"J7^y3> • -f V5?x* va > • 

%$Hk £ -ti-T fr-b St dl T* *DX L T t gl^ a 

[0 0 5 3] 7 7"1*/\-ttCD3t^^l±, 
X*-V t°7 'J -l^lc^&igtt^^ h 'J V 1 X*m 

<o or n * y v - i= 7 $ □ r ^ > gas <* £ j§ ft? * fc i* 



[0 0 5 4] ±IBfl)«t5l-Lr^JiELfc7 7"r 

L&tflCX^-f x-r & C t \Z «fc y -9 Q^-V > 

* u-r moiOi^m* & ft j&* *> c 1 1 t? £ •& o 

[0 0 5 5] ^jfiSS^CDit^^li. MX.!*. &&L±lZ 

J: o T f^/a-r -5 C <t A<T* # -5 . 
[0 0 5 6] 

[S§BJWH)S£a)ff^] JUT, Hffil-So*#*|gB^<7)^ 

[0057] immmi) mzMzi±*mmmBo>i>t 

Sffll^H^Kt, (B^-t+r) , v 

[0 0 5 8] ccr% ^M^m^siiW^iimTco^ 

m&ttt LT, TI50)^ie©2. 6. 10, 14-fc<kl//£fc 
1*2. 6. 10. 15-fc *l//*fcl*2. 6. 11. 15-fc«fcl//*fc(* 
2.7. 10. 15-^ h- 3 (t-7T)l>) ^-4rV/^v>7A^^D 
•>7-> (4«HOg&(4gJtttf*<05g^3) 
[ft 1 7 ] 
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(CHafcC, 



acH3>3 



(CttftsC' 



>°1 <XX' 

Q 




C(CH3)3 



(CH3)3C 





Q 



,C<CHa)3 



CCCttofc 



: 6. Slmgfcctl/TKU^^^U^S^^vJl/: 1 9 
93. 2mgff h7th'P77>: 20Oml IZ&M 
U * : 1 0 0 0ml illffctf b*a^"C«f * L 

fc2t« (7* PS/7^>BW(*fcJ:lWy^-<BS« 
tt) SStSIU *^ft»LT**&BETtt«U »»L 
fee »6*lfc^*Pi/T = >R»i*fc«»:tf*U^-a)a 
1 0"5p a ^jgCDJMiSSST. 4O°Ct*2 0f B 1 

*JSSttffl««3C0t»**»fco C^20mgfX7 
-f K^f^X ( 2 5 mm x 7 6mm x 1 . 150m 
m) fccfctf*/*— tf^* (1 8 mm x 1 8mmxgJ 
0. 1 5 0mm) <DM\Z^k^ E^T1 5 0°CfZ}]D?» 

?£) Sffli^r;*^* K#^*/*/<— Jf^xfHfz^a 

y7->R8*/^U7-fl)K (IS7 5//m) 

*PS/7->B»{*»«li. 7*PS/7->BB(*/# 
U7-S*ttO)ttJK*1. 1 8tLTtt«-r*fc. 5. 
0 x 1 0-3mo I / I T'fc^o 

[0 0 5 9] J5l±0)J:3lCLTftaLfc«ffl***Ta) 

WftOM (6 3 3 nm) T* 8 . 8%. (1^3tfl)2fifi 
(8 3 0 nm) "C 8 4%T^o/c 0 

[0060] B2 i ic«s£fl#-r««iBna>%M»tt 

-3. — 4, *2ifltt5. *;I6S6, 

>X7. U«¥«f8 % S3feU>X9. XfiSKSa 





C(CHa)j 



C(CH3)3 

7>ri^-20, *ttaa*i 1 fc«fctf 2 2. 

fccfctftvPXa- ^1 0 Ofr£>*tj£$*L£>o C*Lt>0) 

%<D%$kz. Mu>X7, B&ft?*? 

8. g&U>X9. *SiM?2iia:7-f JU* — 2 

$-3. *si&s£5. fccfeixtty i 9(* 

testis CT»(+**,a>-e&y. st* ft&mssi ifc 

ctl/22. fcctt/^"i>PX=3 — ^1 O 0li. *S8SSO>3fc 

So 

[006 1] fl/ra>«JSBXa>mttt&tfl=Btt 

[o o e 2] mm%a>iKMi\z\±\,-v-&wifiKtt 

BB0)*aico^TI*1»l=«(Bf*tt<. 
¥B7lcj:oTBftKBLr»&«BLT4»Al^ H<* 

7. 9fc:l^L5 14. 5nm) % MJ^A-^l/- 
1f— (6 3 3 nm) ft £f<&SW* U— tf— . iHf— U— 9 s 
-«Nd : Y AG U— +f— ftif<DB(*U— !f— . fe» U 
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[0 0 6 3] ^^B^tDjtWTJjiT'ffJfflS+L-SjtJSgtt 

3fc*2fcLT#SM*:lx— 9 s - («fetfB3 0ntn. 31 
^MUiASmW. f— AS^0)Il;g$t)8mmO5**^ 

—If— (f6gjftS6 3 3 nm. t'-AIi2mm(0^ 
[0 0 6 4] N D-7-c;U$ — 3 li^f L 

5 ic fcfc y . Wit routes** $ ittt*- -5 fc to r* fe 
[0065] 4 1*, Lxmmmmis 

stromas 1 A^^uxfsg-rsu— tf— T»*y, ^(D/<;u 

[0 0 6 6] i/^'V* — 4£teffl"f -5Jg-&. -tOJKSi 

(ao) £n»tt£$. e(*fl>fM6»**tt 

[0 0 6 7] *iSi§&5li, CroHJS^SlCfcL^Ts * 
[O0 6 8] jfe&iiifll 1*5*1/2 21*, *#SBJJ<D3te • 

feX>i::Jlli'&*i«. jfettHJSi 1 is<fc02 2 0»3l±ff 



[0 0 6 9] fllS jtgSaJUl 1 fc<fcl/2 2 0>g;fc<I^I* 

-*-<r>mx-t;t>i± (Ejjt-e-f) or =e 

[0 0 7 0] %X«S6I*« HWB***T«t»Se»L-C 
tT<*J»3tfc*^^-3fe©3t»SiB8ii-r-5fctol3ffl^i) 

tor-fey. *fEis©jtiaiffli^afc«fcz/3fe*jffliSEa^i5 
«-t«i=afcy«*«t«««Bfc»*<j!>— D-cfc*. ffi* 

li^-f^D-f 5^-©l''-f*i. ; fe.ffiffl-r-S;:<!:;!><-C- 
3fc#«tti::ooT*ffSI=RjeRni|-efc4. 

[0 07 1] ^ifeU>X7l*, <1^3fe*Jj:l/*l]ffil3fel=* 
iiCDHR^Si: Lt. 3fcSS*<IH-l-'&:SJ:3l-iilii$*t 

-r-s^towtco-cfcy. **B^oitfiiaii75jifcj:i;7t*ij 
w*gi&<r>nm\z!&mu&&mj£mma— 3i?*s„ 

-fZZLttfXZ&c 

[0 0 7 2] C(DSISSff^-C-l±m3fe^>X7 i: Lt> f§ 
¥4 0fS. i^,IS5m m< BflPgfcO. 6 5<DSMffl 

[0 0 7 3] g3fcU>X9l*, ifcjfi$;h--C*;3M?§T-8~. 

J6^lz^-rd:aic, ffiIiSm3feU>X7OTg|PSfe«i:y/h 
J*l^llfJP§&<DU<>X£ffll''-5>::<hl::.fcc>-C. 

>X9tLT. <$^2 0f§ s MPSfO. 4(0^ 

*ys3tu>X9<Dg§pia^/h^ <-r-5cticj:y % m 

filthy, 3£^^^#^-C-^iS^gltfc(i^^S^t4 

*t<tt. ssy 1 9*A4x/=y, &&iti&\zic3L<D<£ 
•bUftnti-xmzitxmwmzfflnsLZ'isz < lt*s 

3feu>Xfc,fcOg5t u>x©ft y lccaE^^fflL^-l) c t 

[0 0 7 4] jJSSaSJil^^^^^ — 2 01*. E12 1 (D 
SM«figr-*^B^<D5t$i]^)7J^$*!S-r-5fctolC!E^(75 

[0 0 7 5] ;KS©mtc§<I#3t<i:$i]fflljti:^»il|-rS 



(18) 



ttfflW- 1 O - 9 O 7 3 4 



a -i v ? 5 ^ -fc H £GEffl-r & - 1 A*"*? £ -5 o 
[0 0 7 6] H2 1 ©gS«fi£-C-fflL^*i.-I>jKfig#?£ 
i§7^;U^-2 0tL-CI*. fHtSlft©^^©*^ 

i&? -5 c t © Tr # -5 <fc a & fcfigftSjS 7 < ;u * -r- 
*ti£s 4ao©ffit©fc©£l£ffl-f -Scttf-c^*,, 09 

[0077] ^{o&^temrfLmmfrtf&zmz -\ ©& 

*aai=a3l*T, 5fc;TSl fr*>itlM2titz®)®li<Difi\i- 

aaa 5 iz £ o r * h z „ 

[0 0 7 8] ¥9att6|::j:9Tafl3ti.feM«l£a>- 

£>8*)\ 3fe3I1 ££*TU ->*-;/*-4£|?fl8tLfctt!g 
l= fc l*T**a*- 8 -MDjfc t*- ABB§t(4g|zfc [+ 3 %a 

LT*«a*fMiL-Ci3lftf, 3fe«aiSl 1 ©<!#!$« 

^-3lz<fcor. B£ft¥*?- 8 ««l«nfc0!>/< 
7-S0. 5mW&l*L 2 5mWOaSffl-Cl@fi5Lfco 
[0 0 7 9] *igjga5T-#Ifl ■ S.iStttltzVmiftlt. 

J|R^$HTfiS*t*^ii)„ BS***?8£3ilLfetMII 

2i«7< ;U$ — 2 OlcJ:o-CSBf$+i.-So 

[0080] %X2ibv&uat$*ifefli#%a>%e-A 

I*. 61= J: oT. t!HiP3fe&6l-%B££fll 

t4*?l***v, »*l/>X7«84Lt, BlUpfc^ 

«*-8i=«* ■ w«-**u *T-£aaLfefti*a%u> 

X 9 <fcl/;TSfijS#&iS 7 -i >i>* - 2 0 £ 11 L f=SL 
*W:*fCKlt6*t*»y l 9£aaLfefe. AttU 
S&2 2lzT§3te£*i.£>. 

[008 1] H 2 1 ©***«*«l*T*«»0!>m** 
fH\ 1)2 3fc«fctfll2 4lCijVtJ: ; 5fc3fc3$Jt£(b£a 
fflL-fc. 12 3fc«fcU:g]2 4l=j3t,vC\ 1 1 ii43te&tti 
S§ 1 1 ©g^it^ 2 2 2fc«feU:2 2 3l±5tftaJH2 2 
©g3fc<I^T?fc£ 0 *8iii3§2 2(0S3tfl#2 2 2©*H 
2 2 3<OS€>tt-5a$COil^li, 1UT©S 

[0082] 021 ©a«EBI= J3l*-a*«-g3fc^*T- 

^f-AgA<S/ht/<c4fia (£#.Fc ) 
^8<omptU>X7|ci£l,^Rfr (3te©A«*<g9) 4 



*8©«jteU>X9l=ifil*Br (3t©aJStfill) 

jWe*-t-5*6l©3fcf&g2 2 3A«g^$^«, 0 
[0 0 8 3] C(D«k3<f*(6»3b<flfeC«««©»ttll="3 

Itnmmiz*. y ttftSttttKaaaa^nSraatfafl: 

r * c t ices-r t © t tta $ ii 5. 

[0 0 8 4] ICT, l^-©3fe&T-iixm$*lfc*i]iSP3fc<!: 

^g3t^>X7(7>«Hlc|ft|g5fi«Sl©*:^L^t,(D£ffl 
[0 0 8 5] El 2 1 ©3fe^a£fflL^r3t*Jffll<DSIK$ 

m\ B2 3fc«kt;gi2 4iz^-r c fc5&3feKa^b*a 
aLfcji*. ^ropsaiJiaTi-^-say-cfc-So 

[0 0 8 6] «lffll3t<D3fee-i*i:a^-3t©3fct*- 
^SS6. fc<tu:m3feU>X7$ia@iL,fc„ fefc. TOEK 

#i-3t^m^F-£ieaLfco *t>t?. aaxKaa^-r^ 
fcttit, %ai«a«TL. '>^-v^-4£igfflLfc^ 

$l=l43tettUJS2 2lz(ESA<^<*i:<f^c:t$St®L 
[0 0 8 7] Jtffc, HR^t*-Agg/Jx{4S (m^SFc ) 

X9©HPH (d78+d89) ^ISLfc**. R£%¥* 

•¥-8ta3feu>X7©a»*^b*i*-, ^-©jt^r-ift 
a * titzftmftte <t t/a#3fe©*^fia t mmx^m* 

[oo8 8] *f«n*AFc £n&%¥*?-8©a% 

U>Xffi!IlzgSLfcli#l-OL^T^-<S. C©H^©. 

«g»i3K©aa 1 1 i i3»-r-5(i#3fe©t5s^2 2 2 £ 
El 2 3ic*-r<, 

[OO 8 9] ->VV* — 4 ^(Btfctttt 
1 ££.*T U B#^J 1 1 lza3lvCJfc35 2££*TL 

3£qta*8'N«#3fe*ait-r«i:. it^aiS2 2©<t^ 

[OO 9 0] ^flt2 CJS^TJ/VV^-ASBttL. 
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ftmW- 1 0-9073 4 



8 Affia>(t4% L T I* S (D i Wl - 

[009 1] B#SiJ t 3 l:fclNty^^-45Hi:, ft 

fil*U*;UBj&*&U*;UA^«»Lfce CKDftflsCDJSS 

[009 2] B#SJt4 lzfeL^T*>V^* — 4*BH»L, 
OtNT% B#SJt5 idast^TBBt**:. ft&di3§2 2CDII 
#8KliL^UA^*u^;uB^3S*J>U afeivcuKji, 

[0093] B*sit6 i-a3L^r*a[2tsB«rf«fc*«i 

[0 0 9 4] OLxT% «TIE*jSFc ^JJISft^flt^ 8 CD 

<d. miHftoxj&i i i ic»**«#fta>js«r3M&2 2 

3^H2 4|C^-T 0 

[0 0 9 5] is*V*-4&mCtzVtmX-1tfiW-}t<Dftffi 

i*j«ru fipS»jti ir*5L>r*as2Sjajru 
&Jgi* L"<;u c & ukju a An L fc . 

[0096] mmt2 l=*5t^ri/^^* — 4SBBttL. 
ft&m* 8 rt«<D«*ft*<e« L"CI^£>0) <h |ii]-<Z>ftS§ 
^«»ft£ifc3[ ■ KMt?«&3Mftttltt2 2<7>if^-g|JSI* 
U^;UA^t)U^;UD^igAnLfc 0 ffcfrtu (I^-ftfl) 

<7) gE fcaMESBMfll* 2 v >r ^ p 8>*5gT* fc o fc o 
[0097] B#giJt3 Cfc^tv^^- ft 

ffl*UK;UDA^&l^<;UA^a»Lfco CG^bCBJES 

K IB tt 3 -7 >r * p & * » t? fc o o 

[0098] B#£lJt4 Kfcl^T^*^* — 4£gBftU 

[0099] ^sote icfcL^-c*aR2*>B«-r«tfttt 

[o 1 oo] H±££ftft£. RSX9KT8^, *J®> 
3t?i2 3*fc[ii2 4a)i i i fz^-rj:5fta»"e* 

ft(DftBU££^* — LT^ft«UJS2 2<DthJ}&f& 
f±@2 3 0)2 2 2£frf£gi2 4 02 2 3Cl^f «fc 5(C % 

[oioi] JEcfc. fww<D3teo)Ktti^affi-r*«#*(Z) 



*3*flta>fcfl:a>««i*. ffjfea>ft«ttiJS§2 2<&ft*U'< 
;ua. B33«ki/cSfflL\r*iw£»stL*fflAT [*fi 
%] a. cj3«fci;D€ffli^r*fcs«*tt*ffl 

AT' [*&%] 
[*1 ] 

AT =100 [ (A-B) / (A-C) ] 
[ft 2] 

AT' =100 [ (D-A) / (A-C) ] 

icj:orsawi3ifc«-r-&z < tA<-e#*o :^t\ ai* 

M»ft*MLfc«am*0)*Ji2 SAJTLfeJIS 
0)*ttUi»2 2(Dffl*U'<^ Bfc«feI/Df4«#3fei:1SlJ 
»**H»lcfH»Lfc*^0)**a»2 2CDft*)U'< 

ju, cii(i#fta>ftaB2*5B*TLfctt»a)**ai»2 2 

[0 10 2] ±(D0«|Zfcl*T. M»3t©A»^9-S 2 

ft£<Dl£§0:*;££ ATC0S^fll*8 2%. *AM+0)« 

(£5 4%T*fcofco 

[0 10 3] ±E0>J:5l^tt36e— Ag*<«/h^ft-&fi: 
« (fcjfliFc ) £Hfi%9X78a&Mff£KiL6C 

[0104] C(D«fc3a#««fc©£C««*£B'< 
12 1 (DgglCfcl^ S*U>X9^i5feUVX7^ 

hps (*sffi»ma>j|fttto. es) cfcy**#«ciB 
pis <«*.i*o. 7 5) <d4,g>izssmu ay i 9$m 

%ttU«2 2 0)ft^Ulc5te»Jft^3H£»«K 
I©*M»**aSLfc. »£ttJR£H2 8. 2 9. 

3oi^Tvfc *stft»*ajs«tt. D2 5ic^ 

"Ti:5fC. gftg|J3 1 (tjaEf4mm) |Z^LT^1 
mmCDf-^^ 'J V K 3 2 £Kf*. <DX 'J y hCDfi 
SFlfrlRK -T&t5^S2 5rzfcL\TjjSXA^^Y<Dlp|^ 
(Z. ffl 2 5 // mCDB-CDX 'J7h33 S-SSSlfBi 
*#T. 2ft(DXU7h^^1mmx2 5//mfl)SS 

-rn^^aL^ 0 H2s-3 0(i. m-tcocfc^icLr, 



(20) 



<f#g§¥ 1 0-907 34 



f-ASilMffiei) liD 2 5 CD jjS X frb M Y OjjftiD 
[0105]i28lt 8 lz$gep?feA<AW 

[0 10 6] H2 9li. Dxmt*-AgA<S/hi:^*fiS 

<D<I^ftl$SA<^'>-f •5lS]£<B3fc!6£ : 2 2 2 *<tlfs? £ *t 
ft£ttl=33ivc, ffl»&£PJtLfc£#CDfI##fc--A 

t><= Lf:i(ot> ;ia>J§^. tI-^5fct:-A<0>+i.i>35# 

©jfei£§2 2 2£. 3t»<t***-e»tyffl-rci:*«T* 

So 

[0 10 7] I3 0I1 iftl&tf— AgA<*Mx£:fc<&te1B 

chromatin) icis^l. MWi>tzmmLtzt£M.fr\i- 
<»fe^tt&g.tfm*.-tz>faZ<r>ftm<&z 2 3*<tsi§?3;h. 

28) *ya<JEf"3Tt^. cron^, fixate— ar 
8*j*jftttit«>Hffi=tft#-4-«A<. m®mmm#<»& 

+i&»»f=C+t*y til LT. ja*Mf<Dfi#3te3£J££;SI£ 

-r^i6]^cD3tiB^2 Z3«3t»<t**s-e«mat^i 

A<T££. 

[Ol 08] J2Lt©*l*fr&. *lffl)Jtea>8T«.l=J:-6<S# 
jfeOjtSigSiS I*. te#3fctf— A (jfejR) K 

BO+'&fflJT, 4tlc^:^<S^rLNS-<!:A<*iJ-S. Lfc 
A<oT. **WO^Iti:(iiSl=. gjfeU>X9(Dllf)Dife 
*»*U>X7©HlP*J:yt,**< LT. «*|»B 
SaifiLfc«****T*iaL. jfc&asggT-gjfcLfcig 
«as$*iS3fcJ£«fi,. *f6Kfl)«*l=it'<TSL< 

3tSi@*ai+fcSB»ja*i-«)y-fXBE»A<«iyii**tTL 

*tv S/Nifcj!)<SL<g<fcoTL*3o 
[0 1 0 9] fcfc. 13 1, 3 2. 3 3li. ftjfcU>X 
70§!jDife£O. 6 5. §jfeL>X9CDlP!PS&£0. 4 
l::Lfc«£©«#&fc:-ASiB©3fcS£#*iTfc?>. @ 



3 1 itm^ftofrtfmmftmm+sizxxLtzigi-s. m 

3 2l*Jft3|llf— AS*««/J^t<e4tt« (ftAFo ) £K 
ffi***^8C!>JI.3teU:/X7lcifil.M9r (3fefl>Alt«) iz 
l8£Lfci§#. S3 3 WDUfctf— A&tfft'h fctt«4Mi 
(*jSFc ) £Kffi*3MIS*8©Sjftu>X9l=ifil*Bff 

(*a>a.»«) icissLfcii#<oitiiE<i^3tro-e*v^+i 

[0 110] »ttt»n2 3 **WOilfc«l»*a*J«l:Ut 
*fWWMll=#tt*T*l6S*** < t4fc»l=l*«E«l 
iilljfe J3 «fc I/fftE<I^5te £ «■ * item $ -t*T flrEsfeaSMft-?^ 
RMtL. fro. lWElW»*te«kltttrE«**fl)**i**i 

rom^roisero^^-ffiSA^tiSL^^ffirEit^^ 

*l=fct^TSlM=S«i:y^a«i:5l-mE«iJffll3fefc«fci;m 
E«#*©*tt***i*tiE*-r*il<At**«, *<Dtz#) 

izi*m^i£t$&tfftmi>i$:nn*}izm-ft&T'&mzi£ 

-SCtA<Sf*Ll^ fcfc, ffiEflJ{aP5fefc«fctfl|irE<g#3te 
a>«i§(DSiH#*i X <k o T ^ 5 X If — 
A0>««. Sl3teU>X7fci:T-, mZM 2 0 -CHRSfc;*1t 

fct^ro^jSFo jfifi5i=*jit*3t»3ete«fci;jKa3ofl) 
©fgwo iii>;ro3ST*a$ti-5. 

[0111] 

[St3] ojo = A/ U • 0) 

m. B8P3&0. 6 5) T-lfi6 3 3 nm, tf-AES 1 
mm0>#H»&£JjXJ|iLf=<!:£(Ot: — A^iX KD^Sw 
0 I* 2. 02/lm, IpHSIC LT;UEfi8 3 0 n m. tf— A 
tt&8mmrod-^3fc£i|R:s£Lfc<t£a>t:— A-7XX h<D 
*§U0 l*0. 39 2/im (ISISHStISI^) ttfg$tl 

So 

[0 112] 12 7IC*-TJ:air. «-^3tfc«fcy*Jffll3t 

1) 1M«i3ti:«#*(©3fcttA<S^lc¥fTTfe-3T. 

jfeK. Loi. *f=l*L-i (fgri : 

ri S r 2 ) A«l«:^Te»t4«^, 

2) f0^l3ti:<i#3ta)3t$4A<St^lc2FtTT'&oT. 
%di%^ C5^.lofBr®L02 (*lr2 ) 

M&K. MiLlflKIHL+i. l_oi« *fcl*L-1 r i ; 

ri ^ r 2 ) 4«I*-3Tfi*t4»8. 

3) $qffl!^tt^i^3t(D3tl4A<St^lc^F^7 (sfettP-KDffigf 
1+1. 1-1. *fcl* l+i+l-i) T-feoT. fflWlttoit 
KA^StBL+I. L01. *fcl*L-i©L^+L*V 
JHItKiBUl. L01. *fcl*L-i«>t^^-Cfc*» 

13 o 

[0 1 13] $1 CD^r-^li. -mt LT. HfSff^S 1 
CDSSlzfctNT. mftls>X7 tLT. fflUglO. 6 5 



(21) 



0-90734 



□ So. 4a>H«*fflL/>X*fl!i\ JR*tr-ASA<S 
(ftA) «n&%4fc*78 0)ft%u>X7 

*l6g:#T. (l-^3fe(D3feK^^r® L02 (fiSSmm) \Z 
S£L. BfiBL+l. LOU *fc(*L-l (US 1mm) CO 

•9»*a>ft» (*t*) £*Nm<DEtt i + )*tzit i -it 

Lt±1. 2mmTff»»Lfc»*0). • *J6* 

■efc*^ ftttMttffiK I +1*fcl* I -1*<±0. 6mm 
■*r*ir*. *K*0)***ATtt7*-f >HSif* 

(6 3 3 n m) CO 
^^r^l&ffiai I /mm 



- 1 . 2 



— O. 9 



- O. 6 



- O. 3 



O. O 



+ 0. 3 



+ 0. 6 



+ O. 9 



+ 1 . 2 



7->B»{*<!: Lt, TEtO<b3*3£<02. 6, 10, 14-fc<fctf 
/*fcl*2. 6. 10. 15-fe«fcO:/*fcl±2. 6. 11. 15-fc<fcl// 



ftf 4lCf tfttl*. 

[0 114] -Tftte*. i&3&£titzmzkftt$&lfm®!>i 
tiEMStu Cttt>(0^C0M^ L J'&l^<S^lz^ofc 

[0 115] 
[*1 ] 



< 8 3 O n m) tf> 
AT/% 



3 4 



6 4 



8 1 



8 6 



8 9 



e 5 



8 2 



6 4 



3 5 



£/=li2. 7, 10, 15-T" (t-^^;U) S7^Dv7i> 
[ftl 8] 



(22) 
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(CHa)3C, 



(CHjfcC 



(CH3*JC 




: 6. 7 8mgSfflLxfcf6ttS|«S^lBl fzE«0)*at 

M0)®a*Ii«fJfflI3ta)»fi (63 3nm) t*12%, 1 
-S|*(D&fi (7 8 0 nm) t'8 5%t'feof:, 

[0 116] CiDn&^XT^ftti^nil^ilft^Rl 
«ft#*4»S« (H2 1) ic»yf*lt. »JWft*5«ktf« 

#5ta>tt*e— A«3&<«/hta*tt« (^^fc ) 

tLt*»#U- tf- M;IS7 8 0 nm, jSSSSSffi 
tiJ^6mW, t*-ASM^lS^ 8 mm0*^X f- 

— (^gll6 3 3 nm, tf— AlES 2mm(D^X fc= 
-A) 3l*;L/>X7<!:LTte^2 0f£. S?lQi&0. 
40g«gffib>X$, S3fcL/>X9 <!: LTfS4n O 

>X7fcctl/^U>X9CDF 0 1Pl (d78+d89> £HS 
Lfc*** 8 <t«3feU>X7 

[0 1 17] Mffl)3fc<&Alt/< , 7 — 1 3mW0i^, 
*AT' <Dg*{Ili4 9%T*fco7co 



C(CH3)3 



[0 118] CHffi^ffl4] S3 5lzl**jttfi«IB<D5te 
JMtfiS*5<fctfIB*fi. 13 5lc«$j**- 4*5ftBi** 

[0119] jteagi *5«kr/2. ND^-f ;u^ — 3. 

^^-4. 3fe«mSl 1*5*1/2 2. Blffi3M***8. 

2 ^i/tvp^^-^i 
o oicot^TfiUjfi^ i (1121) tmrnobcDzm 

[oi 20] i3 5fc^*r «t5^iEMT*^>r^p-r^^ 

?-r;u$— 1 o£3fc&fcB3§i 1 <DiKrrcK(+4zt*<»S 

Ll* 0 *f=. «***J*tf/*fcf*lM«l*^3llcai fccfc 
tf). e&SlzjCCT. *7^VI/-J-1 3fccfctf1 4 

-ttL-ptiafeaiEi i3<ki/2a)wiciai+rtfiL^o 

[0121] XB«-AdH:fcfll«3ft£J:tf«fRl%«c- 
IIICJRXd«TII9X¥*78^nitr«IKO%nX¥ 
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[0122] S3 sizmm-rz&otj:^ *mwo>%'®ffl 
»jm ltk y aa-f i-i*. ;*ro«fc 5 tc^iS^Sffl-r •& c t. 

[0 12 3] (1 ) 5fe^£tS2 2<D¥MIZlSy 1 9^ 
lt-57jj£. 

[0124] (2) BBMfiflroiHffi^i 5<Dg§p^* y t, 

[0 125] (3) ^jtfi«0)IHlffi^ 1 5<DP^P^J:y t, 
fi3feffiK0Cflffift 1 6(0^Dft^/jN* < L. Mir, 3fe«iai 
S2 2C0^S5lc^y 1 9 £151+ -5 

[0 12 6] 0 3 5lzm7fi-tZ>&5te. *§£BM0)iltftm 

o, Dosai 5. 16, a^ifmm^m^ax'&^o 

[0 12 7] *fgBJ0)5t«lJ?SP75}iSg)3 5lC^f«*:-5'Ef 

-TZtztb. 3fe;TSl t 2£5cSI-£!)TU 3tI1(0»A(T 
P«t) Lfci: 2 2 lCF&g*<fc 

l^Ct, fc<fctf3fciS2OT*£j|&«Lfc£#7fc&aiSSl 1 

[0128] wt, Hffi^® i nm-BttmfflzLx. fiT 

[0 12 9] 

%%)®ttt$&u%mm$m.\z&ix\z. mm*. 

5tl#jfc£&i£&<£li-f -5 C gtoT*«4-3fe^ 

[0®roffi*&iftBjn 

[in *&w\zmi'>k>ti&7 5ni,7-^mm&<D 

[02] *^BJ|-fflL%f,tt^7^QvT->g|3St*:<0 



[03] ^B^|cfflLNt,tl-57^Di>T->ei«i*«) 
[14] *J|8J!lcm^;h.3:7$av7 , = >^#t*:a> 

[05] ^isizffl^t,^-57^D vr->g|^ft:ro 

[H6] *§tBA\zmi^tiz>7$ais7-^mm&<D 
m&zmmLtzmxibZo 

[07] *S&BJ3l::m^ft3 7$av7'-:>^3i{*<D 
[08] *l§BJ3l:;m^*t.57$civ7->K3*{*a> 
[09] *f|B^|zffltxP,tt^^$iD->T->§|#{*:a) 

m&zmyHLtzmx&Zo 

[01 O] *S£B;i|cm*b;K&:7$av<T = >gt3?#: 

[011] *&mzmiM±ix&7$ais7=i'mm#- 

O)«lit^^Lfc0T?&i.o 
[012] *f|B^|zfflL>e,*t§7$ □->T->MI3?«: 
CD«S it £0!|7p L fc 0 X & -5 „ 

[013] *mM\zmi^t,ixz>7*n*s7-^mm# 

«D«S it £095* L fc 0 -C- fc -i> o 
[014] *l£BJ|;ffl^b*tS7^ □->T^>MHett: 

[015] ^SgBJHcffll^tl*?* 0'>7->m^W 

[016] **B^icffl^b*i§7^ n*s7-^mmft 

[017] ^B^lCffl^b^-57^>Di>T->^3H*: 
0>&&$:fflm Lf-0T?fc£ o 

[018] *fgB^|cffl^b4x^7'5iDv7'->^»: 

[019] *f6B^|cfflL^b+i-57'S' Q->T->^<* 
O>*ifit£0>J* Lfc0T?fc-5o 

[02 o] *mAizm^£,H%y$ o^7-^mm» 
o>m&$m7HLtzmxibz>. 
[021] *mM£mm?z>mzmi^ttz>gi&mi$. 

[022] jtx&n i ommx¥m*<»mmm*'<'7 

[02 3] W3fefc<ki;<i#7ta)3fe^g^M^b*« 
^Lfci-efc-i),, 

[024] nM&H&um^%<j>%&m.&smmizm 

[0 2 5] jt5iJS^S9SlcfflL>fcxy v h<k3fcfc*- 
At©K^^jF-r0r'fe^„ 

[02 6] ^3tU>X^i:-Ci|K^$4xfc**'t'Xt*-A 

[02 7] ftMPftftAiflrafeajfesft (fccfctfftia) 



(24) 



^B3¥1 0-907 3 4 



[12 8] fl^5fc<Dtf-AKE(Dft5iij£#ffi£SLf= 

[12 9] m^jtroe-ASiaro^Sig^^SLfc 

[@30] «^*<Dt*-ABi®ro3fc$ijg#fll£SLfc 
lT'fe-5. 

[13 1] ^ft(0fc*-Aii®roft5£&ttfli£gL.f= 
l-Cfc-So 

[13 2] fI^CDt'-AK®ro3fc3ig*Hi£3EL.fc 
iT-fc-So 

[13 3] lt^jt<Dt*-A»i®CD3t3iS»fli^^Lfc 
iT'fc^o 

[13 4] £lt©||3©IBIS5te3M!l : f-<B»ia*X'** 

[135] *nBAzm&-tzi8iizmi^*tz>mm.tem 
4(o^m«/ssci]^ Ly=«fiEir-fe-i)„ 
[ft^roiaifj] 

i flJ»jfe©5fc3S, 2 flMWIfcO!>3feSIL 3 ND^<;u 

$-.4 is-TV^—^ 5 6 jfeS^S.. 

7 SI&U^X. 8 9 

1 o ({f^-jfeiSWffl) s i 1 

4 ftT-rvU-S- «l^-jtffi) . 1 5 MffiSL 1 

6 matt. 19 ay, 20 SKSBftaii?* ju* 
- mwummm) . 21 y^a-f^^- 2 

2 5fc&tiiS§ (fi#5t(7)jt^S«tilffl) , 3 O &B. 

3 1 3te5£&#*)Sii5£S§a>S5fcS|5 !ti8lli4m m ) , 
3 2 m-OX'J'Vh (if! 1mm) „ 3 3 gZ©X'J 



■V h «S2 5 Itm) . 10 0 tvDXa-^, 1 1 1 
jtttttSl 1 (SlJiSjfcCDjfcSilgBSfyi^tfij 
IS) . 22 2fccfcl/223 3fc&iiJ§2 2**b©ffi# 

fctttt-C«#*©*ffl*jSttLfc»*fl>#ttUi»2 2(0 

iU. C 1i-§-3t*>SiTLfc«{[|©Jt«SttJS2 2©aj*U 

ffll**^StLfc»^©3fc«mS2 2©*AL"<^ d78 
*«U>X7i:Mffljlfcqt*^-8<J!>K«. d89 Mia*** 
3*^8 <bg3fcU>X9<DSggL Fc Lou 

01. L+l£fc(*l— 1<D¥£. r2 «#ft*f=l**MP* 
©Jtt:— A»iffiL02«>¥«» ti ffi#3te©5fcI5£j6*T 

LfcBtsij. t2 ®m?t&mmLT:i\tz~s*v5— $63 

M. t4 Lfc*>vv*-SH»LfcB» 

*u t5*i»3te vnzf&mL-tzmm* t6 

<»i::£ii-fttf-A¥&) . 



12 1 ] 



12 3] 



v U 



, c >c d " > , 



7 

1 9 




2 0 9 




'7 



1 1- 



222 :: : : ! ! i ! 

d if L lift 



— 1 oo 



T 

« 

HP ' 

e 

Q 
•£ 

£ A 

as 

* B 



tt t , 



















111 

I 




















222 














■ 




■ 1 









t , 



(25) Jftgfjsjz 1 0-90734 




(26) 



ftfflW- 1 O — 9 O 7 3 4 



[12] 

N[(CHj)9C{b]z 




ftffiW- 1 0-90 7 34 




124] 



f 

« 

m 

s*? 
© 

SB 



















in 

S 




























223 





















t 3 



15 



(28) 



ftffi¥--\ 0-907 3 4 





^BflVl 0-9 O 7 3 4 





ttmW- 1 0-907 34 





fctf-ASrffifcOffiH [mm] 



^tr-ARSfccD&e [mm] 



(31) 



nmW- 1 0-907 34 



mil 

C(CH3)3 




[13 2) [i34] 




(32) 



10—90734 



[18] 

C(CH3)3 




ttffiW- 1 0-9 0 7 34 




(34) 



¥f&^¥^^ 0-907 34 



[Hi 0] 



CCClbh 




fte-A»r®ft<Z>&B [mm] A|fffi5rtcofcB [mm] 



(35) 



ttfflW- 1 0-907 3 4 



una- - -^ v « == iv ==N 




CH3{CH2)nO. 

II 



CH3(CH2)nO 



0(CH 2 )nCH3 



* -19 




-100 



CH3(CH2)nO 0(CH 2 )uCH3 



(36) ftmW- 1 O - 9 O 7 3 4 



[(HI 2] 
CH3(CH2)sS S(CH2)9CH3 




;(CH2)sCH3 

(CH2)9CH3 



CH3(CH2)9S S(CH2)9CH3 




(37) ftBfl? 1 O - 9 O 7 3 4 



[11 3] 





(38) 



ftfflW- 1 0 — 907 3 4 




(39) 



1 0-90734 




(40) 



[11 6] 




ttffiW- 1 0-907 3 4 




(42) 



1 0-90734 




1 0-90734 



m i 9] 

Cih(CH2)ii0 CXCH3)iiClb 




Wavelength / nm 



(44) 



ttfflW-l 0-907 3 4 



[02 O] 




(72)&BJ# Sffl S? 



(72)f£BJ# ?gg 

?*fgJlim^TU»^JHE^MBT3Tg12# 

(72)f£BJ# iff -m 

J 1 1 AfltSiilTttft Jl | E ^MBT 3 T 1 1 2§ 



